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PREFACE 


Thia  report  wu  prepared  am  part  of  the  study  program  of  Rand’s 
Defense  Manpower  Research  Center.  The  Center  has  as  its  purpose 
the  development  of  both  broad  strategiee  and  specific  solutions  for 
dealing  with  present  and  future  military  manpower  problems.  This 
research  was  conducted  for  the  Department  of  the  Army  under  Con¬ 
tract  MDA903-80-C-0662. 

In  this  study,  the  authors  develop  forecasts  of  civilian  wage  structure 
over  the  next  two  decades  for  a  variety  of  different  scenarios.  They 
focus  on  how  the  wage  structure  will  change  as  the  demographic  trend 
reverses  itself,  Le.,  as  the  smaller  post-baby-boom  birth  cohorts  enter 
the  labor  market  in  tbs  1980s  and  1990s.  These  wags  forecasts,  and 
their  implications  for  compensation  policy  in  the  coming  decades, 
should  be  of  interest  to  decisionmakers  and  personnel  managers  in  the 
U.S.  Department  of  Defense  and  in  the  private  sector. 
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SUMMARY 


The  poet-war  baby  boom  and  the  baby  bust  that  followed  have  pro¬ 
duced  dramatic  changes  both  in  the  size  and  in  the  age  composition  of 
the  U.S.  workforce.  These  demographic  changes  have  been  accom¬ 
panied  by  changes  in  the  age  structure  of  civilian  wages.  The  evidence 
suggests  that  as  members  of  the  baby-boom  cohorts  entered  the  labor 
market  in  the  1960s  and  1970a,  thsir  wages  fell  in  comparison  with  the 
wages  of  prims  age  workers.  The  question  that  we  address  in  this 
report  is  how  the  wage  structure  will  change  as  the  demographic  trend 
reverses  itself.  La.,  as  smaller  birth  cohorts  enter  the  labor  market  in 
the  1960s  and  1960s. 

This  issue  is  of  interest  to  military  manpower  planners  because  civil¬ 
ian  pay  opportunities  are  believed  to  be  important  in  the  decisions  of 
individuals  both  to  join  the  Armed  Forces  and  to  reenlist.  Thus,  policy 
makers  would  like  to  be  able  to  predict  and  anticipate  changes  in  the 
structure  and  levels  of  wages  of  relevant  demographic  groups  so  that 
appropriate  compensatory  measures  in  military  pay  can  be  taken.  The 
objective  of  this  research  is  to  provide  the  civilian  wage  estimates 
nsedsd  to  begin  formulation  of  such  policies. 

We  approached  this  question  fay  first  estimating  the  magnitude  of 
cohort  sias  effects  on  the  earnings  of  white  males.  We  did  this  using 
regression  models  estimated  on  Current  Papulation  Survey  data  cover¬ 
ing  the  period  from  1967  to  1980.  In  each  schooling  group,  mean  wages 
were  related  to  cohort  size,  work  experience,  and  a  variety  of 
macroeconomic  variables  such  as  unemployment,  GNP  growth,  and  the 
size  of  the  civilian  labor  force.  The  estimated  cohort-size  wage  elastici¬ 
ties  were  then  used,  in  a  second  step,  to  forecast  wages  over  the  next 
two  decades  for  four  alternative  economic  scenarios. 

Our  results  indicate  that  the  recent  trend  toward  smaller  entry 
cohorts  will  produce  a  flattening  of  wage  profiles  in  the  1980s  and 
1990s.  For  example,  we  project  that  by  1990  the  relative  wages  of  new 
high  school  graduates  will  rise  6  percentage  points  in  comparison  with 
mature  workers,  and  8  percentage  points  by  tbs  year  1995.  In  the  most 
likely  scenario,  real  (inflation-adjusted)  weekly  wages  of  young  high 
school  graduates  are  projected  to  rise  17  percent  by  1990  as  compared 
to  1680,  and  over  30  percent  by  1995.  In  contrast,  weekly  wages  of 
peak  earners  are  projected  to  rise  only  7  percent  by  I960,  and  14  per¬ 
cent  by  1995.  These  results  are  generally  robust  to  alternative  assump¬ 
tions  about  the  future  course  of  the  economy  or  schooling  continuation 
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ntn.  In  other  words,  while  our  wage  forecasts  will  vary  depending 
upon  scenario,  the  differences  should  be  fairly  small. 

We  also  explored  two  competing  explanations  for  the  observed 
decline  in  relative  youth  wages  over  the  1967-1960  period — schooling 
inflation  and  rising  female  labor  force  participation.  As  schooling  lev¬ 
els  rise  over  time,  the  average  unobserved  market  “ability”  within  a 
schooling  group  would  be  expected  to  fell,  and  their  wages  would 
decline  compared  with  older  cohorts  of  similar  education.  A  second 
explanation  attributes  declining  relative  youth  wages  to  rising  labor 
force  participation  of  women  who,  by  increasing  the  competition  for 
entry-level  jobs,  bid  down  the  relative  wages  of  male  youth.  Although 
we  find  some  empirical  support  for  these  alternative  hypotheses,  and 
especially  for  the  wage  effects  of  women,  they  do  not  materially  change 
our  projections  of  relative  youth  wages  over  the  next  two  decades. 
However,  the  projected  rise  in  overall  wage  levels  is  slightly  lower  when 
we  account  for  the  effects  of  rising  female  labor  force  participation. 

The  implications  of  these  results  for  the  military  are  that  declines  in 
cohort  rise  will  raise  As  future  coat  of  attracting  new  recruits.  And 
these  coats  will  coese  on  top  of  projected  declines  in  the  number  of 
high-quality  mala  aecaaaione.  Employers,  both  civilian  and  military, 
will  fees  recruiting  problems  over  the  next  decade  and  a  half.  But, 
because  the  services  rely  ahnost  entirely  on  youth  for  recruits,  they  will 
be  disproportionately  hard  hit  by  the  rising  cost  and  shrinking  supply 
of  youth. 

The  projected  flattening  of  the  age  structure  of  civilian  wages  has 
other  ianpttcationa  for  civilian  and  stiHtsry  “pay  comparability.”  At 
praasnt,  pay  compssebittty  la  msta&ained  by  Meriting  across-the-board 
military  pay  increases  to  rhengsi  in  an  index  of  mean  civilian  wages, 
such  as  the  PATC  (Professional,  Administrative,  Technical  and  Cleri¬ 
cal)  index  or  tho  proposed  Employment  Coot  Index  (BCI).  Being 
indices  of  mean  wages  over  all  age  groups,  they  would  neither  detect 
changes  in  the  age  structure  of  chriUaa  wags*,  nor  offer  any  guidance 
on  how  military  compensation  (both  pay  and  bonuses)  should  bo  struc¬ 
tured  in  responee  to  the  flattening  trend  in  civilian  age-wage  profiles. 
Over  the  next  decade,  continuation  of  the  current  pay  policy  should 
maintain  rough  pay  comparability  for  careerists  but  make  starting  mili¬ 
tary  pay  increasinffy  less  competitive  with  civilian  wages. 

How  the  services  respond— whether  through  changes  in  pay, 
bonuses,  enlistment  or  retention  polities,  or  some  combination  of  the 
above— will  depend  in  large  part  upon  the  desired  foies  structure.  If 
the  services  continue  to  rely  on  a  huge  first-term  enlisted  force,  target¬ 
ing  of  military  pay  incrueee  (or  bonuses)  at  the  enlistment  point  may 
be  necessary  to  meat  fixture  accession  requirements.  On  tbs  other 


hand,  if  the  force  should  become  more  career  and  less  first-term 
oriented,  other  compensation  structures  may  be  needed  to  enhance 
retention  of  career  personnel  In  either  case,  knowledge  of  the  civilian 
wage  structure,  and  how  this  wage  structure  will  change  over  time,  is 
crucial.  This  study  provides  the  estimates  necessary  to  begin  formula¬ 
tion  of  compensation  and  personnel  policies  appropriate  to  achieving 
the  desired  force  structure. 
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I.  INTRODUCTION 


The  post-war  baby  boom  and  the  baby  bust  that  followed  have  pro¬ 
duced  dramatic  changes  both  in  the  size  and  in  the  age  composition  of 
the  U.S.  workforce.  These  demographic  changes  have  been  accom¬ 
panied  by  changes  in  the  age  structure  of  civilian  wages.  The  evidence 
suggests  that  as  members  of  the  baby-boom  cohorts  entered  the  labor 
market  in  the  1960s  and  1970s,  their  wages  fell  in  comparison  with  the 
wages  of  prime  age  workers.1  The  question  that  we  address  in  this 
study  is  how  the  wage  structure  will  change  as  the  demographic  trend 
reverses  itself,  and  as  smaller  birth  cohorts  enter  the  labor  market  in 
the  1980s  and  1990s. 

Some  figures  from  the  Current  Population  Survey  (CPS)  will  serve 
to  highlight  the  magnitude  of  these  changes.  Consider,  for  example, 
the  working  population  of  white  males  with  a  high  school  education.2 
In  1967, 17.1  percent  of  this  population  was  made  up  of  youth  with  1  to 
5  years  of  work  experience.  As  large  baby-boom  cohorts  made  the 
transition  from  high  school  to  work,  this  fraction  rose  to  a  peak  of  22.6 
percent  in  1978,  or  an  increase  of  32  percent  in  just  over  ten  years. 
Over  this  period,  the  wages  of  new  entrants  fell  11  percent  relative  to 
the  wages  of  prime  age  workers  (those  with  23-27  years  of  experience). 
The  question  then  is  how  youth  wages  will  fare  as  the  proportion  of 
new  entrants  falls  to  a  projected  17.4  percent  by  1990,  and  to  15.1  per¬ 
cent  by  the  year  1995? 

This  issue  is  of  interest  to  military  manpower  planners  because  civil¬ 
ian  pay  opportunities  are  believed  to  be  important  in  the  decisions  of 
individuals  both  to  join  the  Armed  Forces  and  to  reenlist.  Thus,  policy 
makers  would  like  to  be  able  to  predict  and  anticipate  changes  in  the 
structure  and  levels  of  wages  of  relevant  demographic  groups  so  that 
appropriate  compensatory  measures  in  military  pay  can  be  taken.  The 
objective  of  this  research  is  to  provide  the  civilian  wage  estimates 
needed  to  begin  formulation  of  such  compensation  policies. 

We  approach  this  question  by  first  determining  the  magnitude  of 
cohort  size  effects  on  the  earnings  of  white  males.  We  do  this  by 

'For  example,  aee  J.  P.  Smith  and  F.  Welch,  "No  Time  to  be  Young:  The  Economic 
Proapecta  for  Large  Cohort*  in  the  United  Statee,”  1981;  and  F.  Welch,  “Effect*  of 
Cohort  Sise  on  Earning*:  The  Baby  Boom  Babies’  Financial  Bust,”  1979. 

2Throughout  this  work,  our  empirical  results  pertain  to  white  male*  only.  This  was 
dictated  by  data  limitations  in  analysing  nonwhite  populations.  The  thrust  of  our  con¬ 
clusions  applies,  however,  to  all  race  groups. 
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estimating  wage  models  using  Current  Papulation  Survey  data  covering 
the  period  from  1967  to  1980.  In  each  schooling  group,  we  relate  mean 
wages  to  a  measure  of  cohort  size,  work  experience,  and  controls  for  a 
variety  of  macroeconomic  variables  such  as  unemployment,  GNP 
growth,  and  the  size  of  the  civilian  labor  force.  The  cohort-size  wage 
elasticities  that  we  estimate  are  then  used,  in  a  second  step,  to  forecast 
wages  over  the  next  two  decades. 

A  great  deal  of  uncertainty  is  inherent  in  any  kind  of  forecasting. 
Our  efforts  to  project  wages  out  to  the  year  2000  are  no  exception.  To 
minimize  this  uncertainty,  we  develop  different  sets  of  wage  projections 
for  alternative  scenarios  in  which  we  vary  assumptions  about  schooling 
continuation  rates,  GNP  growth,  and  unemployment  rates.  This  allows 
us  to  isolate  (and  compare)  the  effects  of  higher  schooling  continuation 
rates  or  faster  economic  growth  on  forecasted  wages.  More  impor¬ 
tantly,  we  can  investigate  the  sensitivity  of  projected  wage  changes 
induced  by  cohort  size  to  reasonable  variations  in  these  other  mitigat¬ 
ing  variables. 

We  also  explore  two  other  competing  explanations  for  the  observed 
decline  in  relative  youth  wages  that  might  challenge  the  presumption 
that  the  reversal  of  demographic  trends  will  reverse  wage  trends.  The 
first  explanation  attributes  this  decline  to  the  rising  schooling  attain¬ 
ment  of  recent  birth  cohorts.  As  schooling  levels  rise,  the  average 
unobserved  market  "ability”  within  a  schooling  group  falls,  and  this 
may  explain  why  wages  of  recent  birth  cohorts  have  declined  relative  to 
older  cohorts.  The  second  explanation  attributes  this  decline  to  the 
rising  labor  force  participation  of  women.  By  increasing  the  competi¬ 
tion  for  entry-level  jobs,  females  may  bid  down  the  relative  wages  of 
youth  for  whom  they  are  perhaps  most  substitutable.  If  both  (or  any) 
of  these  effects  are  important,  the  cohort-size  wage  elasticities  may 
overestimate  the  depressant  effects  of  large  baby-boom  cohorts  in  the 
1970s  and,  in  consequence,  also  overstate  the  rise  in  relative  youth 
wages  forecasted  for  the  1980s  and  1990s.  This  overstatement  could 
spill  over  into  our  wage  forecasts  if  female  labor  force  participation 
rates  continue  to  rise  in  future.  How  much  of  an  impact  this  will  have 
depends  on  the  extent  to  which  rising  participation  rates  of  women 
offset  the  shrinking  size  of  both  male  and  female  cohorts.  We  extend 
the  cohort  size  wage  model  to  address  both  of  these  issues. 

The  study  is  organized  into  several  sections.  In  Section  II,  we 
describe  the  survey  data  used  to  create  a  working  file  for  the  analysis. 
Based  on  this  file,  we  paint  a  broad  overview  of  how  cohort  size  and 
relative  wages  have  changed  over  the  1967-1980  period.  In  Section  III, 
we  discuss  the  wage  model  used  and  highlight  the  main  empirical 
results.  The  assumptions  and  approach  used  to  forecast  wages  are 


detailed  in  Section  IV.  Here,  we  also  present  wage  projections  for  four 
alternative  scenarios  which  combine  different  assumptions  about  the 
future  course  of  GNP  growth,  unemployment,  and  schooling  attain¬ 
ment.  In  Section  V,  we  extend  the  wage  model  to  investigate  two 
alternative  explanations  for  the  observed  decline  in  youth  wages.  In 
the  last  section,  we  conclude  with  a  summary  of  the  main  findings  and 
their  implications  for  military  compensation  policy. 


H.  DATA  AND  OVERVIEW 


Our  data  consist  of  fourteen  years  of  information  from  the  March 
Current  Population  Survey  (CPS),  covering  the  period  from  1968  to 
1981.  Each  year,  the  CPS  surveys  a  representative  sample  of  the  civil¬ 
ian  non-institutional  population— between  130,000  and  150,000  per¬ 
sons.  This  broad-based  coverage,  and  the  detailed  information  on  per¬ 
sonal  attributes,  employment  status,  hours  of  work,  and  income  which 
it  contains,  makes  the  CPS  well  suited  for  our  purpose.  In  this  section, 
we  first  describe  the  sample  selection  criteria  and  how  the  main  vari¬ 
ables  were  created.  The  data  are  then  used  to  trace  the  major  move¬ 
ments  in  wages  and  cohort  size  that  have  taken  place  over  this  period. 


THE  DATA  AND  VARIABLES 

Our  analysis  of  cohort  size  effects  is  based  on  a  selected  sample  of 
white  males,  aged  15  through  65,  who  were  in  the  civilian  labor  force 
during  the  survey  week.  We  chose  to  look  only  at  the  white  sample  for 
several  reasons.  Aside  from  small  sample  size,  many  different  forces — 
such  as  affirmative  action,  migration  from  the  south,  schooling  quality 
and  the  like— were  operating  on  the  earnings  of  blacks  over  this  period. 
The  results  we  get  for  whites  should  broadly  be  applicable  to  blacks  as 
well,  but  it  would  have  be  difficult  empirically  to  sort  out  the  effects  of 
these  forces  from  cohort  size  effects.  Our  decision  to  look  only  at  the 
civilian  labor  force  was  dictated,  in  large  part,  by  the  data.  Military 
personnel  were  not  part  of  the  sampling  design  of  the  CPS,  and  thus 
military  bases  were  not  surveyed.  Nonetheless,  a  number  of  service¬ 
men  living  off-base  were  questioned;  these  individuals  were  dropped 
from  our  sample.1 

We  used  this  sample  to  produce  a  time  series  aggregate  data  set 
organized  by  level  of  schooling  completed,  single  years  of  labor  market 
experience,  and  year.  We  define  five  schooling  categories — 1-7,  8-11, 
12,  13-15,  and  16  or  more  years  of  schooling— but  focus  only  on  the 


‘We  recognize,  but  do  not  address,  the  potential  problem  of  focusing  only  on  the  civil¬ 
ian  labor  force.  The  civilian  population,  on  which  our  cohort  sire  variable  is  baaed,  is 
determined  not  only  by  demographic  changes  but  also  by  military  personnel  require¬ 
ments.  And  this  has  changed  over  the  observation  period,  notably  with  the  winding 
down  of  the  Vietnam  War  and  with  the  changeover  from  a  draft  system  to  the  All 
Volunteer  Force  (AVF). 
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last  four.3  Like  most  census-style  surveys,  actual  labor  market  experi¬ 
ence  is  not  reported  and  must  be  inferred  from  other  information  on 
the  individual's  age,  schooling  and  year  of  birth.  We  did  this  following 
the  methodology  suggested  by  Welch  and  Gould  (1976).3  For  each  indi¬ 
vidual  in  a  schooling  group.;,  we  calculated  the  full  density  of  probabili¬ 
ties,  Py  (where  i  -  1  to  45),  that  he  was  in  the  i-th  year  in  the  labor 
market  In  each  schooling  group,  these  probabilities  were  conditioned 
on  age  and  year  of  birth,  the  latter  to  account  for  the  trend  toward  ear¬ 
lier  completion  of  schooling  in  more  recent  birth  cohorts.  These  data 
were  then  aggregated  into  single  year  of  experience  cells  so  that  in  a 
given  survey  year,  the  number  of  people  with  i  years  of  experience  and 
schooling  j  is  calculated  as  the  sum  over  all  individual  probabilities. 
We  restricted  the  sample  to  the  first  44  cells  because  the  last  observa¬ 
tion  contains  the  open-ended  interval  of  45  or  more  years.  Pooling 
across  experience  cells  yielded  a  dataset  with  616  observations  over  14 
survey  years  for  each  schooling  group. 

We  calculated  a  cohort  size  variable  measuring  the  experience  distri¬ 
bution  in  each  schooling  group.  It  is  likely  that  the  wages  of  a  particu¬ 
lar  cohort  are  affected  both  by  its  own  size  and  by  the  size  of  other  sur¬ 
rounding  cohorts.  To  allow  for  this  possibility,  we  calculated  cohort 
size  as  a  relative  measure:  first  normalizing  cell  counts  by  the  size  of 
the  workforce  in  that  schooling  group,  and  then  smoothing  these  frac¬ 
tions  by  computing  a  moving  average  with  invertsd-V  weights.4  Each 
fraction  thus  measures  the  size  of  that  (experience)  cohort  relative  to 
the  whole  workforce.  Changes  in  cohort  size  are  assumed  to  change 
the  structure  of  relative  wages  across  experience  levels  by  changing  the 
experience  distribution  within  each  schooling  group.  Large  entry 
cohorts  skew  the  distribution  toward  inexperienced  workers  whereas 
small  entry  cohorts  reduce  their  relative  numbers. 

Our  interest  is  in  explaining  changes  in  the  wages  of  those  who  are 
full  time  in  the  civilian  labor  force.  We  chose  to  exclude  those  with 
low  labor  force  attachment,  such  as  students  or  the  retired,  whose 

*TI»  fifth  group — thorn  with  Iw  than  a  junior  high  school  education— are  included  in 

MDSiqpNn  CQfiQfM  m  OwCUM  Y  ASM!  tn  pfQpCuODS  Of  lUCUIt  NMOilO| 

*Welch  sad  Gould  (1976)  um  bucio  penal  data  to  estimate  the  probability  distribution 
ofacfaootos  completion  by  apt  and  year  of  birth.  While  coeaptex,  this  ewMcatioo  of 
work  experience  improves  ipOB  the  conventional  use  of  potontiol  experience  proxiee 
defined  aeofe  mime  schooling  minus  6.  We  gretefaHy  acknowledge  the  use  of  their  esti¬ 
mates  in  this  study. 

4Swept  tor  new  entrants,  the  rise  of  each  experience  cohort  j  k  calculated  urine  dm 
weight!  0.83  (038,  0.06,  1.0,  0.00,  0J3)  centered  on  cohort  j  and  iachiding  the  experi¬ 
ence  cohorts  j  -  2  to;  +2.  For  new  entrants,  the  weigh ti  of  succeeding  cohorts  ere  not 
defined,  and  ire  aerie  the  remaining  weigliti  accordingly  tn  nn  to  nne  The  cooatructioa 
of  this  variable  fbOowe  the  methodology  deecribed  in  Welch  (1979). 
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wages  may  be  misleadingly  low  because  of  their  part-time  work  status. 
Thus,  in  calculating  mean  wages  for  each  cell,  we  restricted  the  sample 
to  persons  not  in  school  as  the  primary  activity  in  the  survey  week, 
who  worked  50  to  52  weeks  last  year,  or  if  they  worked  fewer  weeks  did 
so  involuntarily,  Le.,  for  reasons  other  than  schooling  and  retirement. 
We  also  excluded  thoee  who  worked  but  failed  to  report  earnings.  The 
CPS  imputed  to  these  individuals  the  mean  earnings  of  those  with 
ostensibly  similar  personal  attributes,  but  a  severe  problem  with  the 
imputation  procedure  advised  against  their  use.8  We  know  little  about 
how  wages  are  determined  in  the  informal  sector,  and  therefore 
dropped  all  individuals  who  were  self-employed,  agricultural  workers,  or 
working  without  pay.  Finally,  we  excluded  individuals  with  such  low  or 
high  earnings  (leas  than  $10  or  greater  than  $2000  a  week)  that  we 
presume  their  incomes  were  miscoded. 

For  each  cell,  we  calculated  the  (geometric)  mean  weekly  wags  and 
annual  earnings  for  those  observations  with  income.  The  Current 
Papulation  Survey  reports  annual  earnings  and  weeks  worked  last  year, 
from  which  we  can  calculate  weekly  wages.  The  weekly  wage  measure 
more  closely  approximates  a  “wage  rate”  whereas  annual  earnings 
include  the  effects  of  variations  in  weeks  worked.  Because  changes  in 
cohort  size  can  affect  both  “wage  rates”  and  labor  supplied,  we  report 
the  results  for  both  wage  measures.  These  variables  are  computed 
using  CPS  sampling  weights  and  sapresaed  in  constant  1970  dollars 
using  the  GNP  deflator.  To  account  for  possible  nonrandom  exclusion 
of  persons  without  usable  income  data,  we  also  constructed  two  vari¬ 
ables  to  reprsssnt  the  fraction  in  each  cell  dropped  because  of  income 
imputation  or  nonwork.  Theee  variables  are  included  in  subsequent 
regression  analyses  as  controls  for  potential  selectivity  bias. 


AN  OVERVIEW  OF  CHANGES  IN  WAGES  AND 
COHORT  SIZE 

Table  1  introduces  the  nutfor  changes  that  have  taken  place  in  the 
experience  compoeitkm  of  the  labor  force  over  the  last  decade  and  a 
half.  For  each  schooling  group,  the  table  reports  the  percent  of  the 
workforce  with  1  to  6  years  of  experience  (we  call  them  “new  labor 
market  entrants*).  In  all  schooling  groups,  the  proportion  of  new  labor 
market  entrants  increased  dramatically  over  the  first  half  of  this 


by  Lillard,  Smith,  sad  Wtlch  (1982). 
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period,  reflecting  primarily  the  influx  of  baby-boom  cohorts  into  the 
labor  market  in  the  the  late  1960s  and  1970s.6 

The  turnabout  in  entry  cohort  size  is  just  apparent  by  the  late 
1970s,  at  least  for  those  with  a  high  school  degree  or  less.  For  those 
with  9-11  years  of  schooling,  the  proportion  of  new  entrants  increased 
from  9.9  percent  in  1967  to  a  peak  of  22.3  percent  in  1979,  and  fell 
thereafter.  Likewise,  for  high  school  graduates,  the  fraction  of  new 
entrants  increased  from  17  percent  to  a  peak  in  1978  of  22.6  percent, 
and  subsequently  dipped  back  to  21.9  percent  by  1980.  Since  we  know 
their  age — between  18  and  23 — in  any  survey  year  we  can  also  deter¬ 
mine  their  year  of  birth.  New  entrants  in  the  peak  years  are  easily 
identified  as  the  baby-boom  cohorts  bom  in  the  years  immediately 
preceding  the  1961  baby  bust. 

The  peak  years  occur  much  earlier  for  those  with  higher  education. 
The  largest  new  entrant  cohort  is  in  1973  for  those  with  some  college 
(29.7),  and  in  1974  for  college  graduates  (23.9).  By  1980,  the  propor¬ 
tion  of  new  entrants  in  both  schooling  groups  had  shrunk  back  to  lev¬ 
els  prevailing  in  1967.  These  earlier  peaks  may  be  attributed,  in  part, 
to  declines  in  progression  rates  to  college,  (teclines  that  were  large 
enough  to  offset  the  increased  numbers  of  baby-boom  cohorts  that 
could  have  enrolled  in  college.  This  interpretation  is  consistent  with 
evidence  that  continuation  rates  to  college  peaked  in  1969.  It  is 
perhaps  not  coincidental,  then,  that  the  proportion  of  new  labor 
market  entrants  with  some  college  education  also  peaked  some  4  or  6 
years  later. 

Tables  2  and  3  show  how  relative  weekly  wages  and  annual  earnings 
of  new  labor  market  entrants  changed  over  this  period.  Their  wages 
are  measured  relative  to  those  of  peak  earners,  defined  as  those  with 
23-27  years  of  work  experience.  A  comparison  of  these  figures  with 
those  in  Table  1  is  suggestive.  Relative  wages  and  annual  earnings 
both  exhibit  declining  trends  over  the  first  half  of  this  period,  mirror¬ 
ing  increases  in  the  size  of  entry  cohorts  noted  earlier.  Further, 
declines  in  relative  wages  reach  their  low  points  in  years  that  coincide 
(roughly)  with  peak  years  when  the  new  entrant  cohort  size  is  largest 
In  Table  2,  for  example,  note  that  relative  weekly  wages  are  lowest  in 
1977  for  high  school  graduates.  For  college  graduates,  relative  wages 
are  lowest  in  1974  (0.49),  thus  tracking  rather  well  the  early  peak  noted 
previously. 

Nonetheless,  the  relationship  between  relative  wages  and  cohort  size 
is  less  than  perfect  Although  relative  weekly  wages  and  relative 

•Part  of  tbs  increase  in  cohort  sis*  ovor  this  period  may  also  rsflsct  the  return  a t 
Vietnam  m  veterans  to  ****  labor  force. 
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annual  earnings  decline  smoothly  in  the  first  half  of  the  period,  they 
bounce  around  a  great  deal  in  the  second  half  of  the  1970s,  possibly 
because  of  the  economic  dislocation  that  prevailed  over  this  period. 
Thus,  although  there  is  a  slight  rising  trend  in  relative  youth  wages  in 
the  late  1970s  (as  predicted  by  the  turnabout  in  cohort  size),  this  rela¬ 
tionship  between  cohort  size  and  relative  wages  is  confounded  by  cycli¬ 
cal  instability.  In  our  characterization  of  cohort  size  effects,  then,  we 
want  to  control  for  the  wage  effects  of  macroeconomic  factors  such  as 
unemployment  or  GNP  growth. 

While  not  a  substitute  for  formal  analysis,  these  tables  do  highlight 
the  central  relationships  that  we  want  to  model.  They  show  that 
increases  in  the  size  of  entry  cohorts  have  been  accompanied  by 
declines  in  the  relative  wages  of  youth.  They  also  make  the  point  that 
comparisons  of  this  sort  are  confounded  by  changes  in  schooling  pro¬ 
gression  rates  and  by  cyclical  instability.  What  these  tables  do  not 
show  are  other  secular  changes  that  have  also  taken  place  and  which 
may  well  have  contributed  to  the  observed  decline  in  relative  youth 
wages  over  this  period.  These  include  the  potentially  depressing  wage 
effects  of  rising  schooling  attainment  among  more  recent  birth  cohorts 
and  increased  competition  from  women  reentering  the  labor  force. 
These  concerns  are  addressed  in  the  following  sections. 


I 


HI.  MODEL  SPECIFICATION  AND  EMPIRICAL 

RESULTS 


In  this  section,  we  discuss  the  main  features  of  the  model  used  to 
estimate  the  effects  of  cohort  size  on  male  wages.1  The  idea  is  to  asso¬ 
ciate  the  wage  movements  noted  earlier  with  changes  in  own  cohort 
size,  controlling  for  the  wage  effects  of  macroeconomic  conditions.  We 
then  present  and  discuss  the  main  results  of  our  regression  analyses. 


I 


THE  CONCEPTUAL  MODEL 

The  hypothesis  that  relative  wages  are  affected  by  cohort  size  rests 
on  the  premise  that  workers  with  different  amounts  of  work  experience 
substitute  imperfectly  for  each  other.2  Otherwise,  a  large  cohort  enter¬ 
ing  the  labor  market  would  depress  both  the  wages  of  its  members  and 
that  of  older  cohorts,  but  leave  the  age  structure  of  wages  unchanged. 
If,  on  the  other  hand,  younger  and  older  workers  are  somehow  different 
inputs  in  production,  then  a  large  entry  cohort  would  tend  to  have 
larger  wage  effects  on  its  own  members  than  on  other  cohorts. 

Human  capital  theory  provides  one  justification  for  this  lack  of  sub¬ 
stitution  among  workers  with  differing  amounts  of  experience.  If  most 
skills  are  acquired  in  the  early  work  career,  as  is  plausible,  then  work¬ 
ers  will  be  very  different  depending  upon  where  they  are  in  their  life 
cycle.  First,  we  would  expect  new  entrants  and  prime  age  workers  to 
be  poor  substitutes  for  each  other,  either  because  they  do  different  jobs 
(training  versus  working)  or  because  they  possess  different  amounts  of 
job  skills.  Furthermore,  we  expect  these  differences  to  be  more  pro¬ 
nounced  among  youth  than  among  older  workers.  Five  years  of  work 
experience,  for  example,  would  add  more  to  a  youth’s  skills  than  it 
would  to  a  more  experienced  worker  whose  job  training  is  behind  him. 
These  results  suggest  a  specific  pattern  of  cohort  size  wage  effects 


'The  specification  of  this  modal  cloaely  follow*  that  of  Welch’s  pioneering  *tudy  of 
the  effects  of  cohort  size  on  wage  structure  (1979).  However,  we  extend  the  sample 
period  to  19S1  and  include  controls  for  GNP  and  the  *i*e  of  the  civilian  labor  force. 

2 Another  explanation,  attributable  to  Eaaterlin  (1978),  is  that  a  large  cohort  creates 
‘environmental’'  changes  for  its  members  which  reduce  their  market  earnings  ability. 
Their  diminished  ability  stems  from  relative  deprivation,  both  at  home  (e.g.,  increased 
competition  for  limited  family  resource*  and  time)  and  in  school  (overcrowding  and  lim¬ 
ited  seats  in  universities).  There  is  little  solid  evidence  that  diminished  ability  was 
responsible  for  the  observed  declines  in  the  wages  of  large  cohorts  (Smith  and  Welch, 
1981). 
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vaiying  with  years  of  work  experience.  That  is,  while  a  large  entry 
cohort  depresses  the  wages  of  its  members  relative  to  older  cohorts, 
these  cohort-size  wage  effects  are  ameliorated  as  large  cohorts  acquire 
more  experience  and  become  more  substitutable  for  (i.e.,  similar  to) 
smaller  cohorts  around  them. 

Figure  la  is  a  schematic  of  this  model.  The  solid  line  shows  the 
wage  profile  of  an  average  size  cohort,  with  the  typical  pattern  of  wage 
growth  over  the  life  cycle,  i.e.,  first  rising  and  then  flattening  out  in 
later  years.  The  wage  profile  of  a  large  cohort  is  represented  by  the 
bottom  (dashed)  line.  Here,  starting  wages  are  depressed  below  those 
of  the  average  cohort,  but  the  differential  shrinks  as  work  experience  is 
acquired.  This  case  is,  we  argue,  the  situation  that  prevailed  over  the 
late  1960s  and  1970s  as  baby-boom  cohorts  entered  the  labor  market. 
For  small  cohorts,  such  as  those  predicted  for  the  1980s  and  1990s,  it  is 
likely  that  they  will  face  wage  profiles  like  the  one  depicted  in  the  top 
graph.  There,  the  effect  of  smaller  entry  cohorts  is  to  raise  youth 
wages  relative  to  wages  of  more  experienced  workers. 


THE  EMPIRICAL  MODEL 

The  wage  model  that  we  use  relates  mean  wages  in  each  schooling- 
experience  category  to  several  sets  of  explanatory  variables.  These 
variables  and  their  definitions  are  listed  in  Table  4.  The  dependent 
I  variable  is  the  natural  logarithm  of  the  (geometric)  mean  weekly  wage  ) 

or  annual  earnings,  expressed  in  constant  1970  dollars.3  The  explana-  ( 

tory  variables  include  a  measure  of  cohort  size,  a  set  of  experience  vari¬ 
ables,  controls  for  different  sample  exclusions,  and  several 
macroeconomic  variables.  We  now  discuss  these  variables  in  turn  and 
relate  them  to  Fig.  lb. 

Cohort  size,  as  noted  earlier,  is  defined  relative  to  the  total  male 
workforce  with  similar  amounts  of  completed  schooling.  We  assume 
that  the  wages  of  a  particular  cohort  depend  not  only  on  its  own  size 
but  on  the  size  of  all  other  competing  experience  cohorts.  Other  things 
equal,  we  should  expect  to  find  a  negative  relationship  between  mean 
wages  and  cohort  size.  We  note  that  this  focus  on  (within  schooling 
group)  changes  ignores  the  possibility  of  substitution  across  schooling 
groups  and  between  males  and  females.  In  the  regression  analysis, 
however,  we  do  allow  the  wages  of  one  group  to  be  affected  by  other  '? 

schooling  groups  and  by  females  via  the  civilian  labor  force  variable  i 

(more  on  this  later). 

3The  GNP  deflator  is  used  to  express  wages  in  1970  prices.  | 
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Variable  Name 

Variable  Definition 

Dependent  variables 

Log  real  wage 

Logarithm  of  weekly  wage  (1970  dollars) 

Log  real  earnings 

Logarithm  of  annual  earnings  (1970  dollars) 

Explanatory  variables 

Log  cohort  size  (i j) 

Logarithm  of  fraction  of  workforce  with 
schooling  i  and  experience  j 

Exp,  exp-squared 

Quadratic  specif ication  of  years  of  work 
experience 

Early  career  spline  (i) 

Value  of  spline  =  1  -  (exp /n)  for  exp  <  n, 
and  spline  =  0  otherwise;  n  varies  with 
schooling  level  i 

Cohort  *  spline 

Interaction  of  log(cohort)  and  early  career 
spline 

Unemployment  rate 

Aggregate  unemployment  rate  for  males 

Log  GNP 

Logarithm  of  real  gross  national  product 
in  1970  billion  dollars 

Log  labor  force 

Logarithm  of  total  civilian  labor  force 

Control  variables 

Nonwork. 

Fraction  of  cell  count  excluded  because 
of  low  labor  force  attachment 

Allocated  incomes 

Fraction  of  cell  count  excluded  because 
of  missing  or  miscoded  incomes 

We  use  a  quadratic  specification  of  years  of  experience  to  capture 
the  average  life  cycle  pattern  of  wage  growth.  To  this,  we  add  an  early 
career  spline  variable  S,  whose  value  equals  1  on  entry  into  the  labor 
market,  declines  linearly  to  0  after  n  years,  and  then  remains  at  0 
thereafter.  Following  Welch  (1979),  we  define  different  values  of  n  for 
each  schooling  group:  6  years  for  those  with  9-11  years  of  grade 
school,  7  for  high  school  graduates,  8  for  1-3  years  of  college,  and  9 
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years  for  college  graduates.4  This  early  career  spline  serves  two  pur¬ 
poses.  First,  it  adds  flexibility  to  the  specification  of  experience  that 
several  researchers  have  found  to  inadequately  describe  early  career 
wage  growth.  The  spline  variable  allows  for  more  rapid  wage  growth 
between  0  and  n  years  of  experience,  after  which  the  wage  profile  fol¬ 
lows  a  quadratic  path.  This  wage  profile  is  shown  as  the  middle  graph 
in  Fig.  lb.  Second,  when  interacted  with  the  cohort  size  variable,  the 
spline  also  allows  the  estimated  wage  effects  of  cohort  size  to  vary  with 
years  of  experience.6  We  would  expect  this  interaction  term  to  be  nega¬ 
tive  if  younger  and  older  workers  are  imperfect  substitutes  for  each 
other,  as  argued  earlier.  Such  a  result  will  imply  a  large  cohort  wage 
profile  corresponding  to  the  bottom  line  in  Fig.  lb  and  a  small  cohort 
wage  profile  like  the  top  line. 

We  also  include  variables  to  capture  the  wage  effects  of  business 
cycles  and  secular  growth  in  labor  productivity.  It  is  important  to  dis¬ 
tinguish  between  these  wage  effects  and  those  of  cohort  size  since  we 
want  to  forecast  future  wages  for  a  variety  of  alternative 
macroeconomic  scenarios.  The  aggregate  male  unemployment  rate  is 
used  to  control  for  cyclical  fluctuations  in  economic  activity.6  Economic 
recession  puts  downward  pressure  on  wage  levels  while  a  boom  raises 
them,  so  we  expect  a  negative  relationship  between  wages  and  unem¬ 
ployment  rates.  Aggregate  labor  productivity  is  measured  by  two 
separate  variables:  Gross  National  Product  expressed  in  billions  of 
1970  dollars,  and  the  total  civilian  labor  force.  The  latter  variable 
measures  the  number  of  males  and  females,  age  16  and  over,  who  are 
in  the  non-institutional  civilian  labor  force.  Given  the  size  of  the  labor 
force,  a  larger  GNP  implies  higher  per  capita  labor  productivity.  An 
expansion  of  the  economy  should  therefore  also  have  an  expansionary 
effect  on  wage  levels.  Conversely,  holding  GNP  constant,  an  increase 
in  the  size  of  the  labor  force  should  reduce  wages.  We  note  that  as 
specified  these  macreconomic  variables  have  a  uniform  effect  on  wages 
at  all  levels  of  work  experience  but  not  on  wage  structure  itself. 

The  civilian  labor  force  variable  serves  a  second  purpose,  that  of 
allowing  for  substitution  across  schooling  and  sex  groups.  As  defined, 

4Welch  used  an  iterative  procedure  to  determine  n  for  each  schooling  group.  Essen¬ 
tially,  this  involved  repeated  estimation  of  the  wage  model  using  alternative  values  for  n 
until  one  was  found  that  minimised  mean  squared  error,  i.e.,  that  maximized  R-squared. 

8 In  the  regression  analysis,  both  wages  W  and  cohort  size  C  are  expressed  in  natural 
logarithms,  so  we  can  write  the  wage  elasticity  of  cohort  size  as  dW/dC  -  a  +  0S, 
where  a  and  0  are  estimated  parameters.  Cohort  size  has  an  “initial  wage  effect”  of 
a  +  0  on  entry  into  the  labor  market.  As  experience  accumulates  (and  as  S  approaches 
0),  this  initial  effect  declines  to  a,  the  “persistent  wage  effect.” 

*The  reason  for  not  including  unemployment  rates  that  are  age-education  specific  is 
that  they  are  outcomes  of  cohort  size  effects. 
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the  cohort  size  variable  focuses  only  on  the  effects  of  (within  schooling 
group)  changes  in  experience  composition.  The  idea  behind  including 
an  all-inclusive  measure  of  the  labor  force — one  that  measures  the  total 
number  of  males  and  females  in  all  schooling  groups — is  to  allow  dif¬ 
ferent  groups  to  affect  each  other’s  wage  levels  although  the  effects  are 
presumed  equal  for  all  competing  groups. 

Finally,  we  include  a  set  of  variables  to  control  for  the  wage  effects 
of  various  exclusions.  These  variables  measure  the  proportion  of 
observations  in  an  experience  cell  that  was  excluded  in  calculating 
mean  wages  because  of  income  imputation,  because  the  individuals  did 
not  work  or,  if  they  did,  reported  income  data  that  were  not  usable  (see 
Section  II).  The  inclusion  of  these  variables  in  the  wage  model 
represents  an  attempt  to  control  for  the  well-known  problems  of  selec¬ 
tivity  bias  in  the  reporting  of  income  and  in  work  decisions. 


REGRESSION  RESULTS 

The  wage  model  was  estimated  separately  for  each  schooling  group, 
using  (log)  weekly  wages  or,  alternatively,  annual  earnings  as  the 
dependent  variable.  All  regressions  were  weighted  by  the  number 
reporting  usable  income  data  in  each  experience  cell.7  Four  schooling 
groups  were  considered:  grade  school  (8-11  years  of  school),  high 
school  graduates,  some  college  (13-15  years  of  school),  and  college 
graduates  (16  or  more  years  of  school).  Our  discussion  focuses  pri¬ 
marily  on  the  weekly  wage  results  but  references  are  made  to  the 
annual  earnings  results  when  important  differences  are  noted. 

Table  5  presents  the  estimated  cohort  size  wage  elasticities.  We  dis¬ 
tinguish  between  two  wage  elasticities:  the  entry  level  effect  and  the 
effect  that  persists  over  the  life  cycle.  To  get  the  initial  effect,  we  sum 
the  coefficients  of  cohort  size  (the  main  effect)  and  its  interaction  with 
the  early  career  spline  variable.  The  persistent  effect  is  simply  the 
main  effect  of  the  cohort  size  variable.  In  general,  we  find  that  cohort 
size  has  the  expected  effects  on  wages.  For  example,  Table  5  suggests 
that  a  1  percent  increase  in  cohort  size  reduces  the  starting  weekly 
wages  of  high  school  graduates  by  0.357  percent.  As  they  acquire  work 
experience,  this  penalty  diminishes  to  a  lower  level  of  about  0.114  per- 


7In  estimating  these  wage  models  by  ordinary  least  squares,  we  recognize  (but  do  not 
address)  the  possibility  of  both  serial  and  contemporaneous  (cross-equation)  correlations 
in  the  residuals,  in  luge  part  because  of  the  lack  of  appropriate  software.  Since  com¬ 
puted  standard  errors  are  probably  biased,  we  do  not  present  confidence  intervals  for  our 
wage  forecasts  in  Section  IV.  The  coefficient  estimates,  however,  are  unbiased  and  are 
not  a  problem  for  these  forecasts. 
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Table  5 

EFFECTS  OF  COHORT  SIZE  ON  WEEKLY  WAGES  AND  ANNUAL  EARNINGS 


Schooling  Level  Completed 

Model  Specification/ 
Cohort  Size  Effects 

Grade  High  Some  College 

School  School  College  Graduate 

Weekly  wages 


Initial  effects 

-0.258 

-0.357 

-0.376 

-0.257 

(11 . 08)a 

(10.29) 

(13.98) 

(  6.24) 

Persistent  effects 

-0.099 

-0.114 

-0.103 

-0.159 

(7.05) 

(9.47) 

(11.38) 

(10.92) 

Annua]  earnings 

Initial  effects 

-0.273 

-0.201 

-0.441 

-0.378 

(8.89) 

(4.51) 

(14.72) 

(  8.64) 

Persistent  effects 

-0.186 

-0.153 

-0.156 

-0.168 

(10.03) 

(9.98) 

(15.54) 

(10.64) 

NOTE:  The  wage  effects 
from  the  results  reported 

of  cohort  size  in  the 
in  Tables  A.l  and  A. 2 

two  panels  are 
in  Appendix  A. 

taken 

0 

Absolute  value  of  t-statistics  is  in  parentheses. 


cent  that  persists  over  their  lifetime.  Each  of  the  other  schooling 
groups  also  shows  initial  cohort  size  effects  exceeding  persistent  ones.8 

The  permanent  losses  in  lifetime  weekly  wages  are  most  pronounced 
for  college  graduates  (-0.159),  whereas  those  who  have  not  graduated 
from  high  school  experience  the  smallest  decline  (-0.099).  However, 
these  differences  across  schooling  groups  disappear  when  we  look  at 
the  wage  elasticities  for  annual  earnings.  The  persistent  effect  is  twice 
as  large  for  those  with  grade  school  (-0.186)  and  about  unchanged  for 
college  graduates  (-0.168).  This  result  suggests  that  large  cohorts  have 
an  impact  not  only  on  wage  rates  but  also  on  weeks  worked,  and  that 
the  reduction  in  weeks  worked  is  greatest  for  those  with  the  least 
amount  of  schooling. 


®B«rger  (1981),  on  tbs  other  hand,  finds  that  the  wage  effect*  of  cohort  sise  increases 
(rather  than  decreases)  with  years  of  experience.  We  speculate  that  differences  in  model 
specification  and  variable  definition  (work  experience,  in  particular)  may  be  responsible 
for  these  diametrically  opposite  results. 
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The  estimated  wage  elasticities  track  well  the  observed  decline  in 
wages  from  1967  to  1977.  For  instance,  we  noted  in  the  Introduction 
that  the  proportion  of  high  school  graduates  with  1  to  5  years  of 
experience  rose  about  32  percent  over  this  period.  The  10  percent 
decline  in  their  wages  predicted  by  these  wage  elasticities  compares 
favorably  with  the  11  percent  decline  actually  observed.9  The  difference 
arises  in  part  because  we  are  not  accounting  here  for  the  mitigating 
wage  effects  of  other  macroeconomic  changes  that  were  controlled  for 
in  the  regression  analysis. 

Table  6  presents  the  estimated  wage  effects  of  three  macroeconomic 
variables:  Gross  National  Product,  the  total  civilian  labor  force,  and 
aggregate  unemployment.  The  results  generally  accord  with  our  expec¬ 
tations.  Controlling  for  the  size  of  the  total  labor  force,  GNP  growth 
has  a  wage  elasticity  of  approximately  one,  suggesting  that  aggregate 
labor  productivity  growth  is  associated  with  an  equal  percentage 
increase  in  both  weekly  wages  and  annual  earnings.  The  only  excep¬ 
tion  appears  to  be  those  with  some  college  education.  Further,  an 
increase  in  the  size  of  the  labor  force  holding  GNP  constant  reduces 
wages  and  earnings.  The  unemployment  rate  variable  was  intended  as 
a  control  for  cyclical  fluctuations  in  business  activity,  but  the  estimated 
effects  axe  small  and,  in  several  cases,  of  the  wrong  sign.  We  suspect 
that  collinearity  between  this  and  other  time-trended  variables  may  be 
responsible  for  this  anomalous  result. 


’Since  the  proportion  of  new  entrant!  in  ere  am  from  17.1  percent  in  1967  to  22.6  per¬ 
cent  in  1978,  the  eetimated  wage  elasticity  of  0.367  implies  a  (ln(17.1)  -ln(22.6)]  x 
0.367  or  9.96  percent  decline  in  relative  wages. 


Table  6 


EFFECTS  OF  MACROECONOMIC  VARIABLES  ON  WEEKLY  WAGES  AND 

ANNUAL  EARNINGS 


Schooling  Level  Completed 


Model  Specification/ 
Macroeconomic  Effects 

Grade 

School 

High 

School 

Some 

College 

College 

Graduate 

Weakly  wages 

Log(GNP) 

0.621 

(6.01)a 

0.993 

(9.37) 

0.340 

(2.92) 

0.887 

(6.38) 

Unemployment  rate 

0.006 

(2.33) 

0.003 

(1.83) 

-0.002 

(1.14) 

0.007 

(2.66) 

Log  total  civilian 

-1.024 

-1.291 

-0.536 

-1.365 

labor  force 

(5.29) 

(8.78) 

(3-28) 

(6.99) 

Annual  earnings 

Log(GNP) 

1.021 

(5.68) 

1.233 

(9.08) 

0.355 

(2.71) 

0.782 

(5.28) 

Unemployment  rate 

-0.015 

(4.64) 

0.009 

(3.77) 

-0.013 

(5.50) 

0.000 

(0.01) 

Log  total  civilian 

-1.444 

-1.615 

-0.574 

-1.205 

labor  force 

(5.67) 

(8  57) 

(3.15) 

(5.81) 

NOTE:  The  wage  effects  of  macroeconomic  variables  in  the.  two 
panels  are  taken  from  the  results  reported  in  Tables  A.l  and  A. 2  in 
Appendix  A. 

^Absolute  value  of  t*statistics  is  in  parentheses. 


IV.  FORECASTING  THE  WAGES  OF  YOUNG  MEN 


The  estimates  of  the  cohort  size  model  presented  in  the  preceding 
section  are  now  used  to  forecast  the  wages  of  white  males  for  1981 
through  to  the  year  2000.  For  each  schooling  category,  we  forecast 
weekly  wages  and  annual  earnings  under  a  variety  of  assumptions 
about  school  progression  rates  and  the  future  path  of  macroeconomic 
variables.  In  this  section,  we  first  discuss  the  assumptions  underlying 
these  forecasts  and  describe  how  the  main  explanatory  variables  were 
created.  Next,  we  highlight  the  principal  results  using  the  forecasts  for 
high  school  and  college  graduates.  We  also  investigate  the  sensitivity 
of  our  wage  forecasts  for  1990  to  changes  in  scenario. 


ASSUMPTIONS  AND  FORECASTING  METHODOLOGY 

The  wage  forecasts  are  made  under  several  assumptions  about  the 
ftiture  path  of  the  explanatory  variables.  For  some  variables,  such  as 
the  controls  for  different  exclusions,  we  have  no  way  of  predicting  their 
future  behavior  and  therefore  assume  that  they  remain  unchanged  at 
1980  levels.  For  the  main  variables  of  interest,  however,  we  have  popu¬ 
lation  projections  from  the  Census  Bureau  and  macroeconomic  fore¬ 
casts  from  Data  Resources,  Incorporated  (DRI).  To  use  this  informa¬ 
tion,  certain  assumptions  have  to  be  made  and  we  now  discuss  them  in 
turn. 


Cohort  Size  Projections 

Our  projections  of  future  cohort  size  are  based  on  three  pieces  of 
information:  population  projections  by  the  Census  Bureau1  and  two 
assumptions  about  the  size  of  the  Armed  Forces  and  future  school  pro¬ 
gression  rates.  We  assume  that* 

•  The  size  and  age  distribution  of  the  Armed  Forces  remains  con¬ 
stant  at  1979  levels  up  to  the  year  2000.3 


’These  Projection*  of  the  Papulation  of  the  United  States:  I960  to  9 060  ere  tbs  moot 
newt t  wfaSw  available,  and  they  incorporate  census  count*  (Tom  the  1900  Population 
Census  Except  for  minor  change*  in  ftiture  mortality  rates  mid  immigration,  there 
should  be  little  forecast  arm  in  their  age,  race,  and  aex  projection*. 

*Thee»  figure*  are  weighted  counts  taken  from  the  1979  DoD  Survey  of  Officers  and 
Enlisted  Personnel,  1961.  The  survey’s  detail  on  age,  race,  and  sex  characteristics  recom¬ 
mended  its  uae  over  alternative  published  data  souros a. 
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as 


•  Schooling  attainment  follow*  one  of  two  possible  time  path*: 
(1)  remaining  at  the  average  level*  prevailing  in  1980,  or  (2) 
trending  over  time  but  leveling  off  by  1990. 

To  project  future  cohort  sise,  we  first  subtract  military  personnel 
from  the  Census  Bureau’s  population  projections.8  For  simplicity,  we 
assume  that  the  age,  race,  and  sex  composition  of  the  Armed  Forces 
remains  constant;  although  alternative  assumptions  about  the  future 
force  structure  are  readily  incorporated  into  these  projections,  they  are 
unlikely  (we  suspect)  to  have  an  appreciable  effect  on  our  wage  fore¬ 
casts.  In  a  second  step,  we  develop  two  sets  of  projections  of  the  civil¬ 
ian  workforce  by  level  of  schooling  completed,  corresponding  to  the 
alternative  assumptions  about  future  school  progression  rates.4  In  the 
stationary  case,  we  use  the  mean  distribution  of  completed  schooling 
prevailing  between  1978  and  1980,  averaging  over  three  years  u 
minimize  random  year-to-year  variations  due  to  sampling  error.  In  the 
second  case,  we  project  schooling  attainment  using  the  trends  prevail¬ 
ing  over  the  last  10  years  of  the  CPS  data.  We  assume  that  past 
trends  (whether  increasing  or  decreasing)  will  continue  into  the  future, 
following  a  parabolic  path  over  the  next  10  years  and  then  plateauing.5 
Thus,  for  example,  if  high  school  completion  rates  were  increasing  over 
time,  we  projected  that  they  would  rise  further  (although  at  a  slower 
pace)  until  1990,  leveling  off  after  1990. 

Table  7  provides  counts  of  the  projected  number  of  young  men  in 
selected  years.  The  counts  are  aggregates  over  five  age  groups,  and 
ages  range  from  15-19  years  for  those  with  8-11  years  of  grade  school 
to  21-25  years  for  college  graduates.  Panel  A  represents  the  counts  for 
the  case  where  schooling  distribution  is  fixed  at  1980  levels,  Panel  B 
for  the  case  where  schooling  continuation  rates  are  trended.  These  fig¬ 
ures  highlight  the  sensitivity  of  cohort  size  projections  to  alternative 
assumptions  about  future  school  progression  rates. 

*Let  Njt  be  the  projected  number  of  white  melee  in  the  population  of  age  j  in  year  t, 
and  Af  be  the  number  of  white  males  age  ;  in  the  military,  assumed  to  be  constant  over 
time.  Subtracting  M  from  N,  we  get  the  civilian  population  age  j  in  any  given  year. 
Further,  let  v*  the  traction  of  the  total  civilian  population  age  j,  not  in  school  in  the 
survey  week  and  with  i  years  of  completed  schooling.  If  we  know  the  future  time  path  of 
Put,  then  the  number  of  white  civilian  male  workers  by  age  and  education  in  year 
t,  Cijt,  is  (NH  -  Mj)  x  Py,. 

4Developing  a  model  of  school  enrollment  to  forecast  the  future  educational  attain¬ 
ment  of  the  workforce  was  beyond  the  scope  of  this  study.  One  possible  approach  has 
been  explored  by  Wachter  and  Washer  (1962).  They  investigate  bow  school  enrollment 
rates  in  tire  United  States  respond  to  peaks  and  troughs  in  the  demographic  cycle. 

•For  each  schooling  group  i  of  age  j,  let  this  trend  be  represented  by  the  difference 
between  the  arenas  P’s  of  1968-1970  and  1978-1960,  and  call  H  Dy.  Ptf is  assumed  to 
change  by  90  percent  of  Dv  over  the  1981-1986  period,  by  another  20  percent  from  1986 
to  1990,  and  remain  constant  thereafter  until  the  yeer  2000. 


28 


Table  7 

NUMBER  OF  YOUNG  MEN  PROJECTED  UNDER  DIFFERENT  ASSUMPTIONS 
ABOUT  SCHOOLING  CONTINUATION  RATES 
(Tbouunda) 


Schooling  Group 

1985 

1990 

1995 

2000 

A.  Constant  1978-1980  Schooling  Progression  Pates 


Grade  school 

1196 

1106 

1075 

1197 

High  school  graduate 

2247 

2073 

1789 

2001 

Some  college 

899 

785 

679 

731 

College  graduate 

992 

841 

794 

704 

B.  Trended  Schooling  Progression  Rates 

Grade  school 

1162 

1138 

1159 

1291 

High  school  graduate 

2443 

2399 

2005 

2315 

Some  college 

896 

812 

703 

756 

College  graduate 

956 

846 

798 

708 

NOTE:  Young  men  are  defined  by  level  of  schooling  completed: 
Grade  school  =  ages  15-19,  high  school  graduate  *  ages  17-21, 
some  college  *  ages  18-22,  and  college  graduate  »  ages  21-25. 


To  illustrate,  consider  how  the  number  of  high  school  graduates  age 
17-21  change  over  the  next  two  decades.  In  Panel  A,  the  number  of 
young  men  are  projected  to  decline  from  2,247,000  in  1985  to  1,789,000 
in  1995,  and  to  increase  to  2,001,000  by  the  year  2000.  We  have  fixed 
schooling  distribution  at  1980  levels,  so  changes  in  projected  numbers 
are  driven  only  by  demographic  changes  in  which  cohort  size  first 
declines  and  then  increases  again,  but  not  until  the  late  1990s.  This 
reversal  in  entry  cohort  size  at  the  end  of  this  century  is  attributable  to 
the  recent  increase  in  birth  rates.  The  projections  in  Panel  B  are 
larger,  reflecting  the  rising  trend  in  high  school  completion  rates  over 
the  last  decade.  For  college  graduates,  differences  between  Panels  A 
and  B  are  less  apparent  because  trends  in  college  enrollment  have  been 
flat,  and  even  slightly  declining,  over  the  last  decade  after  they  peaked 
in  1969. 


Total  Civilian  Labor  Force 

Projections  of  the  total  civilian  labor  force,  which  includes  both 
males  and  females,  were  made  using  the  same  data  base  provided  by 
the  Bureau  of  the  Census.  We  assumed,  again,  that  the  Armed  Forces 
would  remain  at  1979  force  levels  over  the  next  two  decades  and 
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subtracted  them  from  the  projected  population.  Since  we  are 
interested  in  the  size  of  the  labor  force,  and  not  the  civilian  population, 
we  assumed  that  past  trends  in  male  and  female  labor  force  participa¬ 
tion  rates  (LFPR)  would  continue  through  to  1990  (though  at  a  slower 
pace),  and  then  level  off  from  then  on.  These  LFPR  figures  were  used 
to  project  the  total  civilian  labor  force  variable  out  to  the  year  2000. 

Projections  of  Macroeconomic  Variables 

The  macroeconomic  projections  that  we  use  are,  at  best,  no  more 
than  informed  guesses  about  the  future.  Changes  in  fiscal  and  mone¬ 
tary  policy  or  developments  overseas  could  have  a  large  (and  unknown) 
impact  on  the  future  course  of  GNP  growth  and  unemployment.  To 
mitigate  the  uncertainty  inherent  in  such  forecasts,  we  used  two  sets  of 
macroeconomic  projections.  The  first  set  of  projections  was  taken  from 
DRI’s  U.S.  Long-Term  Review.  Their  forecasts  of  the  U.S.  economy,  at 
least  those  up  to  1982,  have  turned  out  to  be  too  optimistic.  In  that 
year,  DRI  projected  a  less  severe  recession,  and  an  unemployment  rate 
(9.4  percent)  that  was  lower  than  the  10.3  percent  rate  that  was 
actually  recorded.  The  second  set  of  projections  assumes  a  much 
stronger  recovery  to  1985,  after  which  real  GNP  is  assumed  to  grow  at 
a  rate  0.5  percentage  points  higher,  with  unemployment  rates  one  per¬ 
centage  point  lower,  than  the  first  set  of  DRI  figures.  These 
macroeconomic  projections  are  presented  in  Table  8.6 

The  four  assumptions — two  about  future  macroeconomic  activity 
and  two  about  schooling  continuation  rates— -are  combined  to  form  four 
possible  scenarios.  These  scenarios  are  listed  in  Table  9.  The  first 
scenario,  which  we  believe  to  be  the  most  plausible  of  the  four,  com¬ 
bines  the  DRI  forecasts  with  our  assumption  of  a  trended  change  in 
schooling  continuation  rates.  The  second  scenario  envisages  a  more 
robust  economy  over  the  next  two  decades.  The  third  and  fourth 
scenarios  combine  a  stationary  schooling  distribution  with  alternative 
assumptions  about  the  future  course  of  the  economy. 


WAGE  FORECASTS 

In  the  discussion  that  follows,  we  first  consider  how  wages  change 
over  time  under  scenario  1,  and  then  explore  the  consequences  of  mak¬ 
ing  different  assumptions  about  the  future  course  of  macroeconomic 

'Preeurnabty,  one  could  have  picked  different  (larger)  GNP  growth  rate*.  However, 
note  that  even  a  041  percentage  point  increase  translates  into  a  4  percent  increase  in  real 
GNP  by  1990, 0  percent  by  1996,  and  9  percent  by  the  year  2000. 
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Table  8 

GNP  AND  UNEMPLOYMENT  RATE  ASSUMPTIONS:  1981-2000 


Year 

Assumption 

la 

Assumption  2 

UNEMb 

Rate(%) 

GNP 

Growth 

Real 

GNPC 

UNEM 

Rated) 

GNP 

Growth 

Real 

GNP 

1981 

7.6 

1.9 

1379 

7.6 

1.9 

1376 

1982 

9.4 

-1.5 

1359 

9.4 

-1.5 

1359 

1983 

9.1 

3.1 

1401 

9.1 

3.5 

1406 

1984 

8.4 

4.1 

1459 

8.2 

4.6 

1471 

1985 

8.0 

3.6 

1510 

7.5 

4.1 

1532 

1986 

7.6 

3.4 

1562 

6.6 

3.9 

1591 

1987 

7.4 

2.9 

1607 

6.4 

3.4 

1645 

1988 

7.1 

3.5 

1664 

6.1 

4.0 

1711 

1989 

6.8 

3.2 

1718 

5.8 

3.7 

1774 

1990 

6.7 

2.5 

1761 

5.7 

3.0 

1828 

1991 

6.6 

2.8 

1811 

5.6 

3.3 

1888 

1992 

6.5 

2.7 

1859 

5.5 

3.2 

1948 

1993 

6.5 

2.3 

1903 

5.5 

2.8 

2003 

1994 

6.5 

2.3 

1947 

5.5 

2.8 

2059 

1995 

6.4 

2.4 

1997 

5.4 

2.9 

2199 

1996 

6.4 

2.4 

2045 

S.4 

2.9 

2180 

1997 

6.4 

2.4 

2094 

5.4 

2.9 

2243 

1998 

6.4 

2.4 

2144 

5.4 

2.9 

2309 

1999 

6.4 

2.3 

2193 

5.4 

2.8 

2373 

2000 

6.5 

2.3 

2244 

5.5 

2.8 

2440 

Assumption  1  unemployment  and  real  GNP  growth 
rate  forecasts  come  from  Data  Resources,  Incorpor¬ 
ated,  U.S.  Long-Term  Review ,  Fall  1982,  Table  1. 

^UNEM  is  the  aggregate  unemployment  rate. 

CReal  GNP  estimates  are  in  1970  billions  of 
dollars . 

activity  and  schooling  attainment.  For  ezpositional  simplicity,  we 
focus  only  on  the  projected  weekly  wages  for  high  school  and  college 
graduates. 

Figures  2  and  3  introduce  the  results  of  our  wage  forecasts.  They 
show  how  weekly  wages  at  each  level  of  work  experience  are  projected  to 
increase  from  1980  to  several  selected  years  in  the  future.  The  hori¬ 
zontal  axis  in  each  graph  marks  out  single  years  of  experience  in  the 
labor  force.  The  vertical  axis  measures  the  extent  of  wage  increase 
relative  to  wage  levels  prevailing  in  1980.  Thus,  for  example,  a  value  of 
120  indicates  a  20  percent  increase  over  1980.  The  graph  for  each  year 
therefore  traces  out  the  percentage  increase  in  wages  for  every  level  of 


Table  9 

ALTERNATIVE  SCENARIOS  FOR  WAGE  FORECASTS 


Scenario 

1: 

A. 

DRI  forecasts  of  unemployment 
and  GNP  growth  rates 

B. 

Trended  schooling  distribution 

Scenario 

2: 

A. 

DRI  forecasts 

B. 

Stationary  schooling  distribution 
at  1978-1980  levels 

Scenario 

3: 

A. 

"Optimistic"  forecasts  of 
unemployment  and  GNP  growth  rates 

B. 

Trended  schooling  distribution 

Scenario 

4: 

A. 

"Optimistic"  forecasts 

B. 

Stationary  schooling  distribution 

work  experience.  Note  that  these  are  real  wage  increases  which  net  out 
the  effects  of  nominal  price  increases  due  to  inflation.  Further,  since 
the  effects  of  macroeconomic  variables  are  assumed  to  be  uniform  for 
all  individuals,  differential  wage  increases  across  experience  levels  are 
attributable  only  to  changes  in  the  cohort  size  variable  over  time. 

Figure  2  summarizes  our  forecasts  of  the  weekly  wages  of  high 
school  graduates  over  the  next  two  decades.  To  illustrate,  consider 
first  the  group  of  peak  earners  with  23-25  years  of  work  experience. 
Reading  up  the  figure  to  the  1985  graph,  and  across  to  the  vertical  axis, 
we  see  that  peak  earners’  wages  increase  1  percent  over  1980  levels  by 
1985.  We  project  larger  increases  subsequently:  7.5  percent  by  1990 
and  14  percent  by  1995.  In  contrast,  weekly  wages  of  new  labor  market 
entrants — those  with  1-3  years  of  experience — are  projected  to  increase 
much  more  rapidly,  rising  5  percent  by  1985,  18  percent  by  1990,  and 
33.5  percent  by  1995.  While  less  pronounced,  declines  in  cohort  size 
have  similar  effects  on  the  weekly  wages  of  college  graduates.  As 
shown  in  Fig.  3,  the  wages  of  peak  earners  rise  about  1  percent  by 
1985,  6  percent  by  1990,  and  8  percent  by  1995.  These  increases  may 
be  compared  to  increases  of  2,  15,  and  27  percent,  respectively,  for  new 
entrants. 

Wage  increases  do  not  decline  monotonically  with  years  of  experi¬ 
ence.  In  both  Figs.  2  and  3,  there  is  a  second  “hump”  corresponding  to 
more  rapid  wage  growth  by  those  with  over  30  years  of  experience. 
This  unexpected  humping  effect  is  due  to  the  small  cohorts  bom 


Fig.  2 — Wage  increase  over  time  by  years  of  experience: 
high  school  graduates 


during  the  Great  Depression  of  the  1930s  when  birth  rates  fell  to  his- 
torically  low  levels.  This  is  readily  verified  in  Fig.  2.  The  1986  hump 
peaks  at  32  years  of  experience,  meaning  that  this  individual  entered 
the  labor  market  in  1953.  If  he  graduated  from  high  school  at  18  or  19, 
we  would  place  his  year  of  birth  at  1934  or  1935,  in  the  middle  of  the 
depression.  Similar  results  obtain  in  Fig.  3  for  college  graduates. 
Since  they  have  four  extra  years  of  schooling,  the  hump  peaks  earlier 
at  28  years  of  experience  in  1985. 

Figures  4  and  5  present  forecasts  of  wage  increases  from  1980  to 
1990  under  each  of  the  different  scenarios.  First,  compare  scenarios  1 
and  2.  They  differ  only  in  their  assumption  about  school  progression 
rates:  trended  in  scenario  1  but  frozen  at  1980  levels  in  scenario  2.  As 
noted  earlier,  schooling  continuation  rates  have  risen  over  the  1970s 
for  high  school  graduates  but  have  slightly  declined  for  college 
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Fig.  3 — Wage  increase  over  time  by  years  of  experience: 
college  graduates 


graduates.  Scenario  2  therefore  projects  smaller  entry  cohorts  of  high 
school  graduates  and  larger  entry  cohorts  of  college  graduates  than 
scenario  1.  It  follows,  then,  that  scenario  2  starting  wages  are  higher 
for  high  school  graduates  (Fig.  4)  and  lower  for  college  graduates  (Fig. 
5)  as  compared  to  scenario  1.  Comparisons  of  scenarios  1  and  3  (or  2 
and  4)  show  how  wage  forecasts  change  when  we  vary  the 
macroeconomic  assumptions.  Scenarios  3  and  4  embody  a  more 
optimistic  set  of  assumptions  about  GNP  growth  and  unemployment, 
so  larger  wage  increases  are  projected  for  these  scenarios  compared 
with  1  and  2.  Since  these  variables  are  constrained  to  have  a  uniform 
percent  wage  effect  at  all  experience  levels,  varying  the  macroeconomic 
assumption  shifts  the  wage  profiles  up  or  down  by  the  same  percentage 
amount. 

The  magnitude  of  these  changes  are  small  compared  with  the  wage 
effects  of  demographic  changes  in  cohort  size.  Freezing  school 
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Fig.  4 — Wage  increase  from  1980-1990  by  scenario: 
high  school  graduates 


progression  rates  increases  starting  wages  of  high  school  graduates  by  4 
percentage  points  (from  118)  and  reduces  starting  wages  of  college  gra¬ 
duates  by  no  more  than  1  percentage  point  (from  117).  In  scenarios  3 
and  4,  the  wage  effects  of  more  rapid  economic  growth  and  lower 
unemployment  rates  are  small — no  more  than  4  percent — relative  to 
the  effects  of  demographic  factors.  These  projections  show  that  the 
effects  of  cohort  size  dominate  any  reasonable  variations  in  other 
mitigating  variables. 
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Fig.  5 — Wage  increase  from  1980-1990  by  scenario: 
college  graduates 


These  wage  forecasts,  while  showing  a  flattening  trend  over  time, 
nonetheless  should  be  viewed  with  some  caution.  Not  only  are  the  pro¬ 
jections  based  upon  just  14  years  of  historical  data,  but  they  do  not 
incorporate  potentially  important  changes  in  the  structure  of  the 
economy,  in  schooling  attainment,  and  in  female  labor  force  participa¬ 
tion.  In  the  next  section  we  explore  the  effects  of  some  of  these  secu¬ 
lar  changes. 


V.  OTHER  COMPETING  EXPLANATIONS 


So  far,  we  have  attributed  the  fall  in  relative  male  youth  wages  pri¬ 
marily  to  the  labor  market  entry  of  large  male  baby-boom  cohorts. 
There  are,  however,  at  least  two  other  competing  explanations  for  this 
phenomenon:  one  associated  with  the  secular  increase  in  schooling 
continuation  rates,  and  the  other  with  the  rise  in  female  labor  force 
participation  rates.1  Both  hypotheses  are  predicted  to  have  a  dispropor¬ 
tionately  larger  impact  on  the  wages  of  youth  relative  to  more  experi¬ 
enced  workers.  If  their  wage  effects  are  important,  the  wage  elasticities 
reported  in  Section  III  may  overestimate  the  initial  depressant  effects 
of  large  cohorts  in  the  1970s  and,  in  consequence,  also  overstate  the 
rise  in  relative  youth  wages  forecasted  for  the  1980s  and  1990s. 

In  this  section,  we  extend  the  wage  model  to  address  both  of  these 
issues.  In  the  first  case,  we  include  measures  of  mean  cohort  schooling 
attainment  to  control  for  the  postulated  fall  in  the  average  ability  of 
more  recent  cohorts  that  may  have  accompanied  the  rise  in  schooling 
continuation  rates.  In  the  second  case,  we  expand  the  cohort  size  vari¬ 
able  to  include  both  the  number  of  males  and  females  with  given  levels 
of  work  experience.  This  specification  incorporates  the  effects  of  rising 
female  labor  force  participation  since  we  use  trends  in  this  variable  to 
estimate  the  experience  distribution  of  female  workers.  The  idea  here 
is  to  compare  the  cohort-size  wage  elasticities  estimated  with  and 
without  controls  for  the  two  competing  hypotheses.  If  differences  are 
found,  we  then  ask  how  our  wage  projections  in  Section  IV  are  changed 
by  using  the  new  elasticity  estimates. 


EFFECTS  OF  RISING  SCHOOLING  ATTAINMENT 

The  first  alternative  hypothesis  attributes  the  decline  in  relative 
youth  wages  to  rising  trends  in  schooling  attainment  by  recent  birth 


'We  note,  but  do  not  address,  a  third  hypothesis — that  structural  change  may  also 
affect  relative  wages  in  the  future.  The  growth  of  high  technology  industries  would  prob¬ 
ably  create  more  employment  opportunities  for  recent  labor  market  entrants.  On  the 
other  hand,  declines  in  manufacturing  might  depress  the  wages  of  more  experienced 
workers  who  have  obsolete  skills.  In  this  view,  such  structural  change  would  tend  to 
accentuate  the  flattening  trend  in  the  wage  structure  predicted  by  the  cohort  size  model. 
In  another  view,  this  trend  could  be  offset  (at  least  in  part)  by  recent  shifts  toward  low- 
wage  service-sector  employment  by  youth. 
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cohorts.2  Although  schooling  attainment  has  risen  over  time,  there  is 
little  reason  to  believe  that  the  same  sort  of  change  has  occurred  in  the 
underlying  distribution  of  “ability.”  As  schooling  levels  rise,  the  aver¬ 
age  ability  within  a  schooling  group  will  fall,  as  long  as  unobserved 
labor  market  ability  and  education  are  positively  associated  with  one 
another.  This  is  another  way  of  noting  that  the  average  ability  of  (say) 
high  school  graduates  has  declined  over  the  past  30  years  because  fewer 
and  fewer  people  halt  their  education  at  high  school.  Those  who  do  so 
in  1980  are  likely  to  be  of  lower  ability  than  the  high  school  graduate 
of  1950.3  In  short,  the  decline  in  within-schooling-group  relative  youth 
wages  may  simply  reflect  the  lower  average  ability  of  more  recent  birth 
cohorts  compared  with  older  cohorts. 

To  address  this  hypothesis,  we  include  measures  of  mean  cohort 
schooling  in  the  wage  model  as  controls  for  unobserved  ability.  In  the 
literature,  there  is  evidence  that  the  returns  to  schooling  estimated  by 
wage  studies  are  biased  upward  by  the  omission  of  ability  (see  Griliches 
and  Mason,  1972). 4  Although  we  do  not  have  measures  of  ability  in  our 
data,  we  know  (or  can  estimate)  the  mean  schooling  attainment  of  each 
birth  cohort,  YOBSMEAN.  This  variable  is,  by  assumption,  uncorre¬ 
lated  with  ability.  We  can  also  calculate  another  variable, 

YOBSDEV— the  difference  between  actual  schooling  completed  and 
the  cohort  mean— which  will  be  positively  correlated  with  ability. 

With  data  pooled  across  schooling  groups  and  across  different  birth 
cohorts,  there  is  enough  variation  in  these  two  variables  to  both  iden¬ 
tify  the  “true”  returns  to  schooling  and  to  control  for  omitted  ability 
bias.  More  importantly,  we  will  be  able  to  determine  if  the  estimated  • 

cohort  size  wage  elasticities  are  altered  when  we  account  for  unob-  4 

served  ability. 

We  estimate  two  specifications  of  a  fully  interacted  wage  model 
pooled  across  five  schooling  groups.  The  first  specification  includes,  in 
addition  to  four  schooling  group  intercept  terms,  a  full  set  of  interac¬ 
tions  between  all  variables  in  the  wage  model  and  schooling  group 
dummy  variables.  Since  the  coefficient  estimates  for  each  group  vary 
freely,  this  specification  replicates  the  results  reported  in  Section  III  of 

2The  mean  educational  attainment  of  birth  cohorts  has  risen  dramatically  since  the 
turn  of  the  century.  In  the  CPS  data,  the  oldest  birth  cohort  of  1903  had  an  average  of 
9.2  years  of  schooling.  Just  27  years  later  (for  the  1930  birth  cohort),  this  figure  had 
risen  to  11.9  years.  We  estimate  mean  schooling  attainment  of  the  1960  birth  cohort  at 
about  14  years.  Thus,  over  a  60  year  period,  mean  cohort  schooling  attainment  will  have 
increased  nearly  five  years. 

3The  assumptions  and  predictions  of  this  model  are  discussed  in  greater  detail  in 
Appendix  B. 

4In  essence,  this  ability  bias  arises  because  the  omitted  variable,  ability,  is  thought  to 
be  positively  correlated  with  both  schooling  and  with  wages. 
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estimating  separate  wage  models  for  each  schooling  group.  In  the 
second  specification,  we  replace  the  schooling  group  intercepts  with 
YOBSMEAN  and  YOBSDEV.  Table  10  summarizes  the  cohort-size 
wage  elasticities  estimated  in  these  two  wage  models  (the  results  are 
reported  fully  in  Table  B.2  of  Appendix  B). 

Two  major  findings  are  suggested  by  this  table.  First,  the  returns  to 
schooling  are  substantially  overstated  by  failure  to  control  adequately 
for  ability.  Since  mean  ability  is  assumed  to  be  invariant  across  birth 
cohorts,  the  coefficient  of  YOBSMEAN  (3.35  percent)  is  an  estimate  of 
the  “true”  average  return  to  schooling  for  all  year-of-birth  cohorts. 

Table  10 

COHORT  SIZE  WAGE  EFFECTS  WITH  CONTROLS  FOR 
MEAN  COHORT  SCHOOLING* 


Variable  Description 

Equat ion 

1 

Equation  2 

Coefficient  T 

b 

-ratio 

Coefficient 

T- ratio 

Cohort  size 

Grade  school 

0.0919 

2.89 

0.1256 

4.71 

Non-high  school 

-0.0994 

8.15 

-0.1097 

8.30 

High  school  graduate 

-0.1136 

11.03 

-0.0908 

8.35 

Some  college 

-0.1026 

8.81 

-0.1068 

8.86 

College  graduate 

-0.1592 

10.91 

-0.1497 

10.17 

Interaction  with  spline 

Grade  school 

0.0714 

0.40 

0 . 0249 

0.14 

Non-high  school 

-0.1591 

7.03 

-0.1497 

6.42 

High  school  graduate 

-0.2439 

8.13 

-0.2557 

8.36 

Some  college 

-0.2730 

7.49 

-0.2636 

7.20 

College  graduate 

-0.0975 

2.15 

-0.0867 

1.90 

Schooling  intercepts 

Grade  school 

-- 

-- 

Non-high  school 

-0.5492 

1.57 

High  school  graduate 

-0.2758 

0.82 

Some  college 

1.1200 

3.09 

College  graduate 

0.8781 

2.47 

Birth  cohort  schooling 

Mean  cohort  education 

(YOBSMEAN) 

0.0335 

2.13 

Deviation  from  mean  cohort 

education  (YOBSDEV) 

0.0743 

6.45 

aThe  full  results  are  reported  In  Table  B.2  in  Appendix  B. 
T-ratios  reported  are  absolute  values. 


34 


The  coefficient  of  YOBSDEV  (7.4  percent)  provides  an  alternative 
measure  of  the  return  to  schooling,  but  one  that  is  confounded  with  the 
effects  of  ability.  The  extent  of  ability  bias,  as  measured  by  the  differ¬ 
ence  between  the  two  estimates  (4.1  percent),  is  well  over  100  percent. 
A  second  result  more  relevant  to  the  major  interest  of  this  study  is  that 
the  coefficients  of  the  cohort  size  variables  are  virtually  unaffected  by 
controls  for  mean  schooling  differences  across  birth  cohorts,  i.e.,  aver¬ 
age  within-group  ability.  The  one  exception— those  with  0-7  years  of 
grade  school — is  not  statistically  different.  In  short,  we  find  no  evi¬ 
dence  that  the  wage  forecasts  are  biased  by  our  failure  to  account  for 
unobserved  ability. 


EFFECTS  OF  RISING  FEMALE  LABOR  FORCE 
PARTICIPATION 

The  second  hypothesis  attributes  the  decline  in  observed  relative 
youth  wages  to  the  secularly  rising  labor  force  participation  of  women. 
By  increasing  the  competition  for  entry-level  jobs,  women  with  little 
labor  force  experience  may  bid  down  the  relative  wages  of  similar 
males.  The  wage  model  used  in  Section  III  did  not  address  this  point: 
females  were  allowed  to  affect  the  average  level  of  male  wages  via  the 
civilian  labor  force  variable  but  not  relative  wages.  The  issue,  then,  is 
whether  the  initial  wage  effects  of  cohort  size  are  overestimated  by  our 
failure  to  control  for  the  rising  numbers  of  women  in  the  labor  force. 

We  model  the  effects  of  rising  female  labor  force  participation  rates 
(LFPR)  on  male  wages  through  changes  in  the  cohort  size  variable, 
which  now  includes  both  males  and  females.  For  all  females  in  our 
CPS  data,  we  first  develop  a  distribution  of  work  experience  by  age, 
cohort,  and  schooling  group.6  This  imputation  procedure  is  discussed 
more  fully  in  Appendix  C.  We  then  construct  a  new  cohort  size  vari¬ 
able  where  each  male  and  female  experience  cohort  is  defined  relative 
to  the  combined  total  workforce  of  both  males  and  females.  In  the 
regression  analysis  that  follows,  both  the  male  and  female  components 
of  this  new  cohort  size  variable  (and  their  interactions  with  the  early 

*Our  focus  on  work  experience  differ*  from  that  of  other  studies  which  estimate  sub¬ 
stitution  relationships  for  worker  groups  segregated  on  the  basis  of  age  and  sex  (see 
Hamenneeh  and  Grant,  1981).  Using  age  as  a  criterion  clearly  yields  very  heterogeneous 
competing  groups,  particularly  among  females  who  exhibit  greater  diversity  in  labor  force 
patterns  over  their  life  cycle  as  compared  with  men.  For  example,  mature  women  could 
include  both  recent  reentrants  and  those  with  continuous  work  histories.  And  if  patterns 
of  female  labor  force  participation  change,  as  they  have  over  time,  the  experience  mix  of 
this  group  of  mature  women  could  also  vary  from  year  to  year  (see  Smith  and  Ward, 
1984).  The  expected  work  experience  variable  that  we  develop  in  Appendix  C  overcomes 
this  important  shortcoming. 
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career  spline)  are  entered  separately  to  allow  for  different  impacts  on 
male  wages. 

Table  11  summarizes  the  wage  elasticities  of  the  expanded  cohort 
size  variable  (Panel  B)  and  compares  them  to  the  estimates  based  on 
the  male-only  cohort  size  variable  (Panel  A).6  The  first  point  to  note  is 

Table  11 

THE  WAGE  EFFECTS  OF  DIFFERENT  COHORT  SIZE  VARIABLES: 

A  DECOMPOSITION* 


Schooling  Level  Completed 


Model  Specification/ 

Cohort  Size  Effects 

Grade 

School 

High 

School 

Some 

College 

College 

Graduate 

A.  Hale-only  cohort  size 

-Initial  effects 

-0.189 

(11.31)b 

-0.305 

(11.17) 

-0.318 

(13.59) 

-0.269 

(6.49) 

Persistent  effects 

B .  Male  and  female  cohort  size 

-0.128 

(9.12) 

-0.122 

(10.72) 

-0.096 

(11.40) 

-0.152 

(11.53) 

Initial  effects 

-0.172 

(9.56) 

-0.258 

(9.55) 

-0.269 

(12.01) 

-0.244 

(6.63) 

Male  component 

-0.198 

(5.73) 

-0.176 

(5.03) 

-0.178 

(5.99) 

-0.056 

(1-36) 

Female  component 

0.026 

(0.75) 

-0.083 

(4.00) 

-0.091 

(5.59) 

-0.188 

(7.00) 

Persistent  effects 

-0.085 

(4.41) 

-0.102 

(8.31) 

-0.111 

(5.41) 

-0.159 

(6.54) 

Male  component 

-0.167 

(8.42) 

-0.241 

(10.72) 

-0.075 

(4.64) 

-0.126 

(7.18) 

Female  component 

0.081 

(3.12) 

0.139 

(5.81) 

-0.036 

(2.00) 

-0.034 

(3.78) 

NOTE:  The  wage  elasticities  in  Panel  A  differ  slightly  from  those 
reported  in  Table  S  because  the  cohort  size  variable  was  not  smoothed. 
£ 

Based  on  Table  C.l  in  Appendix  C. 

Absolute  value  of  t-statistics  is  in  parentheses. 


®The  wage  elasticities  in  Panel  A  are  not  directly  comparable  with  thoee  repotted  in 
Section  m  since  moving  averagee  were  not  used  to  smooth  the  different  cohort  siae  van- 
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that  the  total  initial  wage  effects  are  lower  in  the  expanded  specifica¬ 
tion  of  cohort  size,  but  these  differences  are  not  large.  For  example, 
the  initial  effects  for  high  school  graduates  are  estimated  to  be  -0.259 
when  we  account  for  females  (Panel  B)  versus  -0.305  when  we  ignore 
them  (Panel  A).  The  corresponding  figures  are  -0.244  and  -0.269  for 
college  graduates.  The  results,  however,  are  mixed  for  the  estimated 
persistent  effects:  lower  for  those  with  high  school  and  less,  and  higher 
for  those  with  some  college  or  more. 

A  pattern  of  own  and  cross-group  effects  also  emerges  from  a  com¬ 
parison  of  the  separate  male  and  female  cohort  size  components.  They 
suggest,  quite  plausibly,  that  the  size  of  male  cohorts  has  a  greater 
effect  on  the  level  of  male  wages  than  female  cohort  size.  With  one 
exception,  initial  and  persistent  effects  of  own  cohort  size  are  always 
larger.  For  high  school  graduates,  own  (male)  initial  and  persistent 
effects  are  -0.176  and  -0.241,  as  compared  with  female  effects  of 
-0.083  and  0.139,  respectively.  For  the  one  exception — college 
graduates — own  initial  effects  are  small  and  measured  very  imprecisely 
(standard  error  of  0.04).  The  pattern  of  female  wage  effects  across 
schooling  groups  is  intriguing,  being  positive  or  insignificant  for  lower 
schooling  groups,  but  negative  and  significant  for  those  with  higher 
schooling  attainment.  They  suggest  that  female  and  male  workers  with 
a  high  school  education  or  less  are  complementary  inputs  in  production 
whereas  those  with  more  schooling  are  substitutes. 

It  is  not  obvious,  from  these  findings,  how  large  an  impact  not 
accounting  for  rising  female  labor  force  participation  rates  (LFPR)  will 
have  on  our  wage  forecasts.  Assuming  that  past  trends  in  LFPR  con¬ 
tinue,  the  numbers  of  working  females  should  rise,  but  this  increase 
will  be  offset,  in  part,  by  the  shrinking  size  of  female  entry  cohorts. 
The  impact  would  also  vary  across  schooling  groups  depending  upon 
future  changes  in  the  schooling  completion  rates  of  females.  To  esti¬ 
mate  these  effects,  we  use  the  new  wage  elasticities  from  the  expanded 
(male  and  female)  cohort  size  model  to  forecast  weekly  male  wages  for 
1990  and  1995.  We  base  this  exercise  on  scenario  1  assumptions  about 
the  future  path  of  the  major  variables:  trended  schooling  attainment 
for  both  males  and  females,  and  the  DRI  forecasts  of  GNP  and  unem¬ 
ployment  rates.  In  addition,  we  assume  that  female  LFPR  continues 
to  rise  to  1990  (though  at  a  slower  rate),  after  which  they  level  off. 

ablss.  This  decision  was  motivated  by  the  algorithm  ueed  to  calculate  female  experience. 
Because  we  impute  low  work  experience  to  a  large  number  of  females,  smoothing  the 
cohort  siee  variable  would  tend  to  dampen  precisely  the  effect  (of  rising  female  LFPR) 
that  we  an  trying  to  model,  i.e.,  the  early  “spike"  in  the  female  experience  distribution. 
Thus,  in  this  exercise,  both  the  expanded  and  male-only  cohort  size  variables  am  left 
unamoothed. 
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Specifically,  we  allow  female  LFPR  to  rise  by  half  as  much  over  the 
next  10  years  as  they  did  in  the  past  decade  (1970-1980).7 

Table  12  summarizes  our  wage  forecasts  for  two  groups:  new 
entrants  with  1-5  years  of  work  experience  and  prime  age  males  with 
23-27  years  of  experience.  Panel  A  reports  the  percentage  increase  in 
real  weekly  wages  of  these  groups  for  the  periods  1981-1990  and 
1981-1995.  Panel  B  shows  the  wages  of  new  entrants  compared  with 
wages  of  prime  age  males  in  1990  and  1995.  To  facilitate  comparisons 
with  these  figures,  the  results  using  the  male-only  cohort  size  model 
are  also  shown  in  this  table. 

Two  important  results  emerge  from  these  comparisons.  First,  the 
male-only  cohort  size  model  is  seen  to  overstate  the  rise  in  weekly 
wages  of  both  new  entrants  and  prime  age  males.  For  example,  for  the 
1981-1990  period,  the  real  wages  of  high  school  graduates  are  projected 
to  rise  16.1  percent  for  new  entrants  and  6.9  for  prime  age  males  when 
we  use  the  male  cohort  size  model.  When  we  account  for  the  rising 
number  of  females,  the  corresponding  wage  increases  are  estimated  to 
be  12.5  percent  and  4.6  percent,  respectively.  A  similar  pattern  also 
holds  for  the  longer  period  from  1981  to  1995.  Second,  because  we 
overstate  the  wage  increases  of  both  groups,  the  net  result  is  that  pro¬ 
jected  relative  youth  wages  are  only  marginally  lower  in  the  expanded 
cohort  size  model.  Using  the  case  of  high  school  graduates  again, 
Panel  B  indicates  that  we  overpredict  the  rise  in  relative  youth  wages 
by  only  0.6  percent  (0.576-0.570)  by  1990,  and  by  1  percent 
(0.605-0.595)  by  1995.  This  “prediction  error”  is  small  compared  to 
the  increases  in  relative  youth  wages  projected  under  the  male  cohort 
size  model — 4.6  percent  by  1990  and  7.5  percent  by  1995.  In  other 
words,  over  the  next  two  decades  rising  female  labor  force  participation 
will  not  substantially  mitigate  the  projected  flattening  of  civilian  wage 
profiles,  although  it  may  affect  the  rate  at  which  average  civilian  wages 
rise. 

To  summarize,  the  wage  models  that  we  have  estimated  in  Section 
III  appear  to  capture  reasonably  well  the  movements  in  wage  structure 
that  have  taken  place  over  the  sample  period.  In  this  section,  we 
tested  two  competing  hypotheses  and  found  no  cause  to  prefer  them,  at 
least  for  forecasting  purposes,  over  the  simpler  model  based  on  male 
cohort  size.  We  are  confident  that  this  model  yields  robust  projections 
about  future  changes  in  relative  youth  wages  and,  in  particular,  the 
flattening  trend  in  civilian  wage  profiles  over  the  next  two  decades. 
And  while  it  tends  to  overstate  real  increases  in  the  average  level  of 
civilian  wages,  as  compared  with  the  expanded  cohort  size  model,  the 
differences  are  not  large. 

7Reoent  evidence  for  the  I960*  suggests  that  this  if  an  accurate  assumption. 
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Table  12 


SENSITIVITY  OF  WAGE  FORECASTS  TO  RISING  FEMALE  LABOR 
FORCE  PARTICIPATION 


Schooling  Level  Completed 

Grade 

High 

Some 

College 

Model  Specification 

School 

School 

Col lege 

Graduate 

A.  Forecasted  wage  increase 

(%) 

1981-1990 

Male  model 

New  entrants 

8.1 

16.1 

10.4 

13.7 

Prime  age  males 

Male  and  female  model 

5.5 

6.9 

1.1 

5.9 

New  entrants 

5.6 

12.5 

7.4 

9.1 

Prime  age  males 

5.2 

4.6 

0.6 

4.6 

1981-1995 

Male  model 

New  entrants 

16.2 

29.2 

16.2 

25.7 

Prime  age  males 

Male  and  female  model 

11.0 

13.2 

1.6 

9.4 

New  entrants 

13.4 

24.6 

11.7 

18.2 

Prime  age  males 

11.0 

11.1 

0.4 

7.0 

B.  Relative  youth  wages 

1990 

Male  model 

0.401 

0.576 

0.569 

0.598 

Male  and  female  model 

0.393 

0.570 

0.557 

0.581 

1995 

Male  model 

0.410 

0.605 

0.596 

0.639 

Male  and  female  model 

0.400 

0.595 

0.580 

0.615 

NOTES:  Forecasted  wages 

are  based  on 

scenario 

1  assumptions.  Female 

labor  force  participation  rates  are  assumed  to  rise  by  half  as  much  from 
1981  to  1990  as  they  did  in  the  previous  10-year  period,  and  flatten  out 
thereafter. 


VI.  SUMMARY  AND  IMPLICATIONS 


SUMMARY 

As  members  of  baby-boom  cohorts  entered  the  labor  market  in  the 
1960s  and  1970s,  their  wages  fell  in  comparison  with  the  wages  of 
prime  age  workers.  This  observation  motivated  us  to  ask  the  question: 
How  will  the  age  structure  of  civilian  wages  change  as  the  demographic 
trend  reverses  itself  in  the  1980s  and  1990s?  We  approached  this  ques¬ 
tion  by  estimating  wage  models  for  white  males,  using  Current  Popula¬ 
tion  Survey  data  for  1967  to  1980.  In  these  models,  estimated  sepa¬ 
rately  for  several  schooling  groups,  we  distinguished  between  the  wage 
effects  of  cohort  size  and  changes  in  macroeconomic  variables,  such  as 
business  cycles  and  secular  growth  in  aggregate  labor  productivity. 
Having  developed  these  estimates,  we  were  able  to  project  wage 
changes  over  the  next  two  decades  for  a  variety  of  alternative  economic 
scenarios. 

Our  regression  analysis  indicated  that  cohort  size  has  much  larger 
wage  effects  for  new  labor  market  entrants  than  for  more  experienced 
workers,  a  finding  common  to  all  schooling  groups  studied.  On  aver¬ 
age,  a  1  percent  increase  in  cohort  size  reduces  the  weekly  wages  of  new 
entrants  by  between  0.25  and  0.35  percent.  As  work  experience  is 
acquired,  however,  the  cohort  size  effect  falls  to  about  the  0.10  to  0.15 
range.  We  also  found  evidence  that  large  cohorts  affect  not  only  wages 
but  also  weeks  worked  per  annum,  and  that  the  reduction  in  labor  sup¬ 
ply  is  greatest  for  those  with  the  least  schooling. 

The  estimated  cohort-size  wage  elasticities  accorded  well  with  the 
observed  decline  in  relative  youth  wages  on  from  1967  to  1977.  Over 
this  period,  for  example,  the  proportion  of  high  school  graduates  with  1 
to  5  years  of  experience  rose  over  30  percent.  Our  prediction  of  a  10 
percentage  point  decline  in  their  wages,  relative  to  wages  of  prime  age 
males,  compares  favorably  with  the  11  percent  fall  actually  observed. 
These,  however,  are  the  partial  wage  effects  of  cohort  size  controlling 
for  the  effects  of  other  macroeconomic  changes.  Of  these,  secular 
increases  in  aggregate  labor  productivity  over  this  period  may  have 
been  the  most  important.  Controlling  for  the  size  of  the  labor  force,  a 
1  percent  increase  in  GNP  was  found  to  elicit  about  an  equal  percen¬ 
tage  increase  in  weekly  wages.  Changes  in  the  unemployment  rate  (a 
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control  for  business  cycles)  had  mixed  effects  on  wages,  but  these 
effects  were  not  measured  precisely. 

The  main  conclusion  to  be  drawn  from  our  forecasts  is  that  wage 
profiles  will  flatten  as  the  demographic  trend  toward  smaller  entry 
cohorts  reverses  itself.  For  example,  the  proportion  of  new  entrants  in 
the  workforce  with  a  high  school  education  peaked  in  1978  at  over  22 
percent,  and  is  projected  to  decline  to  17  percent  by  1990,  and  to  15 
percent  by  the  year  1995.  We  forecast  that  these  changes  will  be 
accompanied  by  a  rise  in  relative  youth  wages  of  about  5  percentage 
points  by  1990,  and  8  percentage  points  by  the  year  1995.  Further, 
these  shifts  in  wage  structure  will  translate  into  substantially  larger 
real  wage  increases  for  young  men  than  for  more  experienced  workers. 

In  the  most  likely  scenario,  we  see  weekly  wages  of  high  school  new 
entrants  increasing  17  percent  from  1981  to  1990,  and  over  30  percent 
by  1995.  In  contrast,  weekly  wages  of  peak  earners  are  projected  to 
rise  only  7  percent  by  1990,  and  14  percent  by  1995. 

How  sensitive  are  these  wage  forecasts  to  possible  changes  in  the 
future  economic  environment?  We  attempted  to  answer  this  question 
by  developing  wage  projections  for  four  alternative  scenarios  which 
combined  different  assumptions  about  the  future  course  of  economic 
growth,  unemployment,  and  schooling  continuation  rates.  The  differ¬ 
ences  in  wage  forecasts  across  these  four  scenarios  were  found  to  be 
small  relative  to  the  effects  of  demographic  factors.  From  this  experi¬ 
ment,  we  concluded  that  the  effects  of  cohort  size  are  likely  to  dom¬ 
inate  any  reasonable  assumptions  about  other  mitigating  variables. 

These  findings  were  not  changed  materially  when  we  accounted  for  ) 

two  competing  explanations  for  the  1967-1978  decline  in  relative  youth  | 

wages.  One  explanation,  associated  with  rising  trends  in  schooling 
attainment,  attributes  this  decline  to  a  fall  in  the  average  market  “abil¬ 
ity”  of  more  recent  birth  cohorts.  When  we  included  birth  cohort- 
specific  controls  for  unobserved  ability,  we  found  some  evidence  of  abil¬ 
ity  bias  in  the  estimated  returns  to  schooling,  but  no  indication  of  bias 
in  the  estimated  cohort-size  wage  elasticities.  A  second  explanation 
links  declines  in  youth  wages  to  the  rise  in  female  labor  force  participa¬ 
tion,  arguing  that  females  may  have  bid  down  the  wages  of  younger 
males.  We  found  some  support  for  this  hypothesis.  Including  females 
in  the  model  reduced  the  initial  wage  effects  of  cohort  size,  but  did  not 
change  persistent  wage  effects  in  a  systematic  fashion.  Using  these 
new  wage  elasticities,  we  developed  a  new  set  of  wage  projections  which 
assumed  a  continued  (though  lower)  rise  in  female  labor  force  partici¬ 
pation  rates.  Compared  with  the  previous  estimates,  we  projected 
somewhat  lower  wage  increases  for  both  new  entrants  and  prime  age 
males,  but  only  marginally  lower  relative  youth  wages.  In  other  words, 
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rising  female  labor  participation  over  the  next  two  decades  will  not 
substantially  mitigate  the  projected  flattening  in  civilian  wage  profiles, 
though  it  may  affect  the  rate  at  which  average  civilian  wages  rise. 


IMPLICATIONS  FOR  THE  ARMED  FORCES 

The  implications  of  these  findings  for  the  military  are  that  declines 
in  cohort  size  will  raise  the  future  cost  of  attracting  new  recruits.  And 
these  costs  will  come  on  top  of  future  declines  in  the  number  of  “high 
quality”  male  accessions  projected  by  studies  of  enlisted  supply  such  as 
Fernandez  (1979)  and  Cotterman  (1984). 1  Employers,  both  civilian  and 
military,  will  face  recruiting  problems  over  the  next  decade  and  a  half. 
But  because  the  services  rely  almost  entirely  on  youth  for  recruits,  they 
will  be  particularly  hard-hit  by  the  rising  cost  and  shrinking  supply  of 
youth. 

The  projected  changes  in  civilian  wage  structure  will  also  affect  the 
comparability  of  civilian  and  military  pay  structures.  Under  the 
present  system,  overall  “comparability”  is  maintained  (at  least  in  prin¬ 
ciple)  by  linking  across-the-board  military  pay  increases  to  changes  in 
an  index  of  mean  civilian  wages,  such  as  the  Employment  Cost  Index 
(ECI)  or  the  Professional,  Administrative,  Technical  and  Clerical 
(PATC)  index  which  it  is  to  replace.  Being  indices  of  mean  wages , 
they  offer  no  information  on  the  age  structure  of  civilian  wages  and, 
therefore,  would  not  have  picked  up  the  flattening  trend  in  wage  struc¬ 
ture  that  has  now  begun.  Their  continued  use  in  the  face  of  these 
trends  implies  that  military  pay  by,  say,  length  of  service  will  become 
increasingly  steeper  relative  to  civilian  wage  profiles.  And  while  this 
would  tend  to  keep  military  pay  of  careerists  roughly  comparable  to  the 
wages  of  their  civilian  counterparts,  it  would  make  starting  military 
pay  significantly  less  competitive  with  civilian  wages. 

The  following  two  figures  illustrate  these  points.  Figure  6  shows  the 
future  military  pay  increases  required  to  maintain  accessions  of  high 
school  graduates  at  current  levels.  This  assumes  comparability  of 
starting  military  and  civilian  pay  in  1983,  the  base  year.  The  bottom 
bar  represents  military  pay  adjustments  required  to  keep  up  with  real 
increases  in  average  civilian  wages.  Under  scenario  1  assumptions,  this 
projected  increase  is  about  13.5  percent  from  1983-1990,  and  22.4  per¬ 
cent  from  1983-1995.  Two  additional  entry-level  pay  increases  will  be 
required  because  of  future  declines  in  entry  cohort  size.  The  middle 

'“High  quality”  accessions  are  typically  defined  as  thoee  with  a  high  school  diploma 
who  teat  in  the  Category  1  through  3a  range  in  the  Armed  Forces  Qualifying  Test 
(AFQT). 
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Fig.  6 — Military  pay  increases  required  to  maintain 
current  accessions 
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bar  represents  the  pay  increase  required  just  to  offset  the  projected 
decline  in  the  accession  pool  and  recruit  the  same  number  of  high 
school  graduates.  Implicit  in  this  calculation  are  an  assumed  unitary 
accession  pay  elasticity  and  a  population  elasticity  of  one  half.2  The 
top  bar  is  the  pay  adjustment  required  to  compensate  for  the  projected 
rise  in  youth  wages  relative  to  the  civilian  average.  Taken  together, 
these  cohort-size- related  adjustments  should  add  10.6  percentage  points 
to  military  pay  increases  by  1990,  and  22.3  percentage  points  by  1995. 
These  pay  adjustments  will  be  over  and  above  those  required  to  keep 

*Given  the  projected  10.5  percent  decline  in  the  high  school  accession  pool  by  1990, 
the  population  elasticity  of  0.5  implies  that  a  pay  increase  of  over  5.2  percent  (0.5  x 
10.5)  will  be  needed  to  attract  the  same  number  of  high  school  graduates. 
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up  with  average  civilian  wage  increases  due  to  general  economic  condi¬ 
tions. 

Figure  7  indicates  that  different  pay  increases  will  also  be  required 
to  maintain  first  and  second  term  pay  comparability.  This  is  because 
the  entire  civilian  wage  structure  will  be  affected  by  future  changes  in 
cohort  size.  As  before,  the  bottom  bar  represents  the  pay  increase  due 
to  general  economic  conditions  whereas  the  top  bar  measures  the  addi¬ 
tional  pay  adjustment  required  to  compensate  for  relative  wage 
changes.  These  numbers  are  based  on  the  assumption  that  the  person¬ 
nel  force  structure  remains  unchanged  over  time.  The  figure  shows 
that  military  pay  increases  tied  to  an  index  of  mean  civilian  wages  pro¬ 
duces  rough  pay  comparability  in  the  second  term.  This  result  is  not 
surprising  since  the  length  of  service  of  second  termers  is  reasonably 
close  to  the  average  experience  of  the  labor  force  as  a  whole.  Without 


1983-1990  1983-1995  1983-1990  1983-1995 


Fig.  7 — Military  pay  increases  required  to  maintain 
pay  comparability 


) 
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compensating  pay  increases,  however,  comparability  will  be  eroded  sig¬ 
nificantly  for  first  termers,  and  still  more  for  accessions  (as  shown  in 
the  previous  figure). 

The  tentative  nature  of  this  exercise  should  be  emphasized.  Being 
illustrative,  these  figures  depend  importantly  on  our  assumptions  about 
the  future  economy  (scenario  1),  specific  pay  and  population  elastici¬ 
ties,  and  an  unchanged  personnel  force  structure.  Outcomes  could  well 
change  (perhaps  greatly)  with  a  different  set  of  assumptions. 

How  the  services  respond  will  depend,  in  large  part,  on  the  desired 
personnel  force  structure.  If  the  services  continue  to  rely  on  a  large 
first-term  enlisted  force,  targeting  of  military  pay  increases  and 
bonuses  at  the  enlistment  point  may  be  necessary  to  meet  future  acces¬ 
sion  requirements.  Alternatively,  if  the  force  should  become  more 
career  and  less  first-term  oriented,  other  compensation  structures  may 
be  needed  to  enhance  the  retention  of  career  personnel.  In  either  case, 
knowledge  of  the  age  structure  of  civilian  pay,  and  how  this  wage  struc¬ 
ture  will  change  over  time,  is  crucial.  This  study  provides  the  esti¬ 
mates  needed  to  begin  formulation  of  compensation  policies  appropri¬ 
ate  for  the  desired  force  structure.3 


3The  work  by  Hosek,  Fernandez,  and  Griasmer  (1984)  on  the  prospects  for  future 
enlisted  supply  is  a  promising  start  in  this  direction.  Using  a  force  structure  model  with 
enlistment  and  retention  modules,  they  examine  the  implications  of  alternative  military 
pay  scenarios  (based  on  the  wage  forecasts  provided  by  this  study)  for  the  enlisted  per¬ 
sonnel  force  structure  through  the  end  of  the  current  decade. 
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REGRESSION  RESULTS  OF  THE  WAGE  MODEL 


Table  A.1 

DETERMINANTS  OF  THE  WEEKLY  WAGES  OF  WHITE  MALES:  1967-1980 


Schooling  Level  Completed 

Independent 

Variable 

Grade 

School 

High 

School 

Some 

College 

College 

Graduate 

Log  cohort  size: 

Main  effect 

-0.0994 

(7.05) 

-0.1136 

(9.47) 

-0. 1027 
(11.38) 

-0. 1592 
(10.92) 

Interaction  with 
spline 

-0. 1591 
(6.08) 

-0.2439 

(6.98) 

-0.2730 

(9.67) 

-0.0975 

(2.15) 

Years  of  experience: 
Early  career  spline 

-1.0574 

(11.55) 

-1.0772 

(9.94) 

-1.1893 

(14.27) 

-0.4398 

(3.04) 

Experience 

0.0411 

(50.23) 

0.0373 

(46.15) 

0.0390 

(36.36) 

0.0579 

(39.28) 

Experience  squared 

-0.0006 

(34.99) 

-0.0008 

(44.88) 

-0.0008 

(38.00) 

-0.0014 

(37.71) 

Fraction  excluded: 
Nonwork 

-0.0818 

(0.93) 

0.7410 

(6.17) 

1.2900 

(7.51) 

2.5356 

(9.35) 

Allocated  income 

-0.2529 

(3.18) 

-0.1832 

(3.01) 

-0.2938 

(4.19) 

-0.2768 

(3.59) 

Log  real  GNP 

0.8207 

(6.01) 

0.9929 

(9.37) 

0.3402 

(2.92) 

0.8873 

(6.38) 

Unemployment  rate 

0.0059 

(2.33) 

0.0034 

(1.83) 

-0.0023 

(1.14) 

0.0068 

(2.66) 

Log  civilian  labor 
force 

-1.0242 

(5.29) 

-1.2906 

(8.78) 

-0.5360 

(3.28) 

-1.3648 

(6.99) 

Intercept 

R-square 

2.9264 

0.985 

3.1997 

0.986 

4.5956 

0.988 

4.3537 

0.979 

NOTE:  Dependent  variable  =  log  real  weekly  wage  in  1970  dollars; 
absolute  values  of  t-statistics  are  in  parentheses. 
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Table  A.2 

DETERMINANTS  OF  THE  ANNUAL  EARNINGS  OF  WHITE  MALES:  1967-1960 


Schooling  Level  Completed 


Independent 

Variable 

Grade 

School 

High 

School 

Some 

College 

College 

Graduate 

Log  cohort  size: 

Main  effect 

-0.1859 

(10.03) 

-0.1534 

(9.98) 

-0.1564 

(15.54) 

-0.1680 

(10.84) 

Interaction  with 
spline 

-0.0870 

(2.53) 

-0.0475 

(1.06) 

-0.2849 

(9.04) 

-0.2098 

(4.36) 

Years  of  experience: 
Early  career  spline 

-0.9752 

(8.10) 

-0.5525 

(3.98) 

-1.2814 

(13.77) 

-0.8535 

(5.55) 

Experience 

0.0564 

(52.39 

0.0431 

(41.56) 

0.0390 

(32.58) 

0.0592 

(37.75) 

Experience  squared 

-0.0009 

(37.13 

-0 . 0009 
(40.16) 

-0.0009 

(35.37) 

-0.0014 

(36.61) 

Fraction  excluded: 
Nonwork 

0.2217 

(1.92) 

0.4534 

(2.95) 

0.6322 

(3.30) 

2.4222 

(8.40) 

Allocated  income 

-0.2057 

(1.97) 

-0.1954 

(2.50) 

-0.0791 

(1.01) 

-0.2462 

(3.01) 

Log  real  GNP 

1 . 0209 
(5.68) 

1.2332 

(9.08) 

0.3522 

(2.71) 

0.7816 

(5.28) 

Unemployment  rate 

-0.0154 

(4.64) 

0.0091 

(3.77) 

-0.0125 

(5.50) 

0.0000 

(0.01) 

Log  civilian  labor 
force 

-1.4444 

(5.67) 

-1.6153 

(8.57) 

-0.5741 

(3.15) 

-1.2054 

(5.81) 

Intercept 

R-square 

6.7738 

0.986 

6.7018 

0.985 

8.4133 

0.988 

8.2875 

0.979 

NOTE:  Dependent  variable  =  log  real  annual  earnings  in  1970 
dollars;  absolute  values  of  t-statistics  are  in  parentheses. 


Appendix  B 


SCHOOLING  INFLATION  AND  UNOBSERVED 

ABILITY 


In  this  appendix,  we  consider  a  competing  hypothesis  that  attributes 
declines  in  within-schooling- group  relative  youth  wages  over  the 
1967-1980  period  not  to  cohort-size  changes  but  to  the  secular 
increases  in  schooling  attainment  of  more  recent  birth  cohorts.  This 
“schooling  inflation”  hypothesis  argues  that  increases  in  schooling  con¬ 
tinuation  rates  tend  to  draw  into  any  given  schooling  group  individuals 
that  are,  on  average,  of  lower  innate  ability.  Thus,  declines  in  relative 
youth  wages  observed  within  a  schooling  group  may  simply  reflect  a 
lowering  of  the  mean  ability  of  more  recent  birth  cohorts.  The  interest 
here  is  in  determining  the  extent  to  which  our  estimates  of  cohort-size 
wage  elasticities  are  biased  by  omitting  controls  for  unobserved  market 
ability. 

Figure  B.l  illustrates  the  main  features  of  this  model.  We  make  two 
assumptions:  (1)  the  distribution  of  unobserved  ability  is  invariant 
across  year-of-birth  cohorts  and  (2)  in  a  given  year-of-birth  cohort, 
individual  ability  and  schooling  attainment  are  positively  correlated.  If 
this  correlation  remains  unchanged  over  time,  then  (1)  and  (2)  imply 
that  the  mean  schooling  attainment  of  each  birth  cohort  is  uncorre¬ 
lated  with  ability.  These  assumptions  may  be  depicted  in  the  figure  as 
two  ellipsoids,  one  for  an  older  cohort  (I)  and  another  for  a  more 
recent  birth  cohort  (II).  The  second  ellipse  is  shifted  over  to  the  right 
to  represent  the  rise  in  schooling  attainment  of  more  recent  birth 
cohorts,  but  in  such  a  way  as  to  keep  mean  ability  equal  in  both  ellip¬ 
soids.  From  this  figure,  we  can  show  that  a  rise  in  school  attainment 
rates  draws  down  the  mean  ability  (A)  in  each  and  every  schooling 
group.  For  any  arbitrary  schooling  interval,  such  as  Si  and  S2,  average 
ability  in  the  more  recent  birth  cohort  (A-II)  is  always  lower  than  that 
in  an  older  cohort  (A-I). 

Our  empirical  approach  in  addressing  this  competing  hypothesis  is 
to  extend  the  wage  model  to  include  measures  of  schooling  attainment 
for  each  year-of-birth  cohort.1  Several  researchers  (e.g.,  Griliches  and 
Mason,  1972)  have  noted  that  the  estimated  returns  to  schooling  are 
upward  biased  by  the  omission  of  ability,  which  is  thought  to  be 

‘The  formal  model  is  available  on  request  from  the  authors. 
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Innate  ability 


Fig.  B.l— Schooling  and  ability  in  two  year-of-birth  cohorts 


positively  correlated  with  schooling  attainment.  We  do  not  have  mea¬ 
sures  of  ability.  However,  by  assumption,  we  know  that  the  mean 
schooling  attainment  of  each  birth  cohort  (YOBSMEAN)  is  uncorre- 
lated  with  ability.  In  each  birth  cohort,  we  can  also  calculate  the 
difference  between  actual  schooling  completed  and  the  cohort  mean,  a 
variable  YOBSDEV  that  will  be  positively  correlated  with  ability. 
With  time-series  cross-section  data  pooled  across  schooling  groups  and 
several  year-of-birth  cohorts,  these  two  variables  should  allow  us  to 
both  identify  the  "true”  returns  to  schooling  and  control  for  omitted 
ability  bias. 
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Our  estimates  of  mean  schooling  completed  for  different  birth 
cohorts  are  reported  in  Table  B.l.  These  figures  are  based  on  CPS 
data.  Whenever  possible,  mean  cohort  schooling  (YOBSMEAN)  is  cal¬ 
culated  at  age  30  when,  presumably,  most  individuals  would  have  com¬ 
pleted  schooling.  For  cohorts  older  than  30  in  1968  (when  our  data 
begin),  YOBSMEAN  is  computed  from  reported  schooling  in  the  1968 
survey.  For  the  more  recent  cohorts  (those  aged  29  or  less  in  1981),  we 
predict  mean  schooling  completed  from  a  regression  of  YOBSMEAN 
on  a  quadratic  specification  of  year  of  birth  (YOB).  The  table  shows 
that  mean  schooling  attainment  rose  steadily  in  the  first  half  of  the 
century,  and  accelerated  in  the  latter  half.  The  dramatic  rise  in 
YOBSMEAN,  particularly  for  cohorts  bom  after  1940,  is  consistent 
with  the  well  publicized  increase  in  post-war  school  continuation  rates. 

We  estimate  two  specifications  of  a  fully  interacted  wage  model 
which  pooled  data  from  all  five  schooling  groups.  In  one,  the  baseline 
specification,  we  replicate  the  results  (reported  in  Section  III)  of 
estimating  separate  wage  models  for  each  schooling  group.  This  is 
because  the  fully  interacted  model  allows  different  coefficient  estimates 
and  constant  terms  for  each  schooling  group.  In  the  second  specifica¬ 
tion,  we  replace  the  schooling  group  constant  terms  with  the  two 


Table  B.l 

MEAN  YEARS  OF  SCHOOLING  COMPLETED  BY  SELECTED 
YEAR-OF-BIRTH  COHORTS  (WHITE  MALES) 


Year  of  Birth 
(YOB) 

Mean  Years  of  Schooling 
(YOBSMEAN) 

1903 

9.25 

1905 

9.71 

1910 

10.09 

1915 

10.44 

1920 

11.11 

1925 

11.52 

1930 

11.96 

1935 

12.23 

1940 

12.28 

1945 

12.71 

1950 

13.54 

1955a 

13.62 

1960a 

13.94 

1965a 

14.24 

aA  predicted  value  for  mean  cohort 
schooling  attainment. 
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cohort  schooling  variables,  YOBS  MEAN  and  YOBSDEV.  The  regres¬ 
sion  results  for  the  two  specifications  are  reported  in  Table  B.2  and 
discussed  in  the  text  (see  Section  V). 


Table  B.2 

POOLED  WAGE  REGRESSIONS  WITH  MEAN  SCHOOLING  BY 
YEAR-OP-BIRTH  COHORT 


Equation  1  Equation  2 


Independent  Variable 

Coefficient 

T-ratio 

Coefficient 

T-ratio 

Intercept 

3.474 

11.01 

2.714 

17.49 

Log  cohort  size 

Grade  school 

0.091 

2.89 

0.125 

4.71 

Non-high  school 

-0.099 

8.15 

-0.110 

8.30 

High  school  graduate 

-0.114 

11.03 

-0.091 

8.35 

Some  college 

-0.103 

8.82 

-0.107 

8.86 

College  graduate 

-0.159 

10.91 

-0.149 

10.17 

Cohort  size  *  spline 

Grade  school 

0.071 

0.40 

0.025 

0.14 

Non-high  school 

-0.159 

7.03 

-0.150 

6.42 

High  school  graduate 

-0.243 

8.13 

-0.256 

8.36 

Some  college 

-0.273 

7.49 

-0.263 

7.20 

College  graduate 

-0.097 

2.15 

-0.087 

1.90 

Early  career  spline 

Grade  school 

-0.320 

0.41 

-0.591 

0.74 

Non-high  school 

-1.057 

13.35 

-1.035 

12.35 

High  school  graduate 

-1.077 

11.57 

-1.139 

11.89 

Some  college 

-1.189 

11.04 

-1.124 

10.41 

College  graduate 

-0.439 

3.04 

-0.362 

2.50 

Years  of  experience 

Grade  school 

0.038 

18.30 

0.035 

16.47 

Non-high  school 

0.041 

58.04 

0.039 

38.25 

High  school  graduate 

0.037 

53.73 

0.034 

35.28 

Some  college 

0.039 

28.16 

0.037 

24.12 

College  graduate 

0.058 

39.23 

0.056 

33.02 

Experience  squared  (x  ] 
Grade  school 

LOO) 

-0.067 

21.08 

-0.069 

21.59 

Non-high  school 

-0.065 

40.43 

-0.655 

40.53 

High  school  graduate 

-0.077 

52.26 

-0.077 

51.86 

Some  college 

-0.083 

29.42 

-0.083 

29.37 

College  graduate 

-0.136 

37.66 

-0.135 

37.67 

Allocated  income 

Grade  school 

-0.431 

4.48 

-0.403 

4.37 

Non-high  school 

-0.253 

3.68 

-0.167 

2.61 

High  school  graduate 

-0.183 

3.50 

-0.114 

2.37 

Some  college 

-0.294 

3.24 

-0.505 

6.03 

College  graduate 

-0.277 

3.59 

-0.406 

5.56 
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Table  B.2— continued 


Independent  Variable 

Equation  1 

Equation  2 

Coefficient 

T-ratio 

Coefficient 

T-ratio 

Nonwork 

Grade  school 

0.387 

4.07 

0.418 

4.87 

Non-high  school 

0.082 

1.08 

-0.000 

0.00 

High  school  graduate 

0.741 

7.19 

0.905 

8.74 

Some  college 

1.290 

5.86 

1.191 

5.37 

College  graduate 

2.536 

9.34 

2.320 

8.42 

Log  real  GNP 

Grade  school 

1.644 

7.32 

1.817 

9.61 

Non-high  school 

0.821 

6.95 

0.640 

6.26 

High  school  graduate 

0.993 

10.91 

0.819 

10.65 

Some  college 

0.340 

2.26 

0.873 

7.48 

College  graduate 

0.887 

6.37 

1.203 

10.73 

Unemployment  rate 

Grade  school 

0.023 

5.55 

0.028 

6.75 

Non-high  school 

0.006 

2.69 

0.003 

1.69 

High  school  graduate 

0.003 

2.13 

0.002 

1.57 

Some  college 

-0.002 

0.88 

0.004 

1.73 

College  graduate 

0.007 

2.66 

0.011 

4.81 

Log  civilian  labor  force 

Grade  school 

-2.348 

7.39 

-2.385 

8.37 

Non-high  school 

-1.024 

6.11 

-0.741 

4.79 

High  school  graduate 

-1.290 

10.22 

-0.968 

8.54 

Some  college 

-0.536 

2.54 

-1.061 

5.99 

College  graduate 

-1.365 

6.99 

-1.647 

9.82 

Schooling  group  dummy 

Non-high  school 

-0.549 

1.57 

High  school  graduate 

-0.276 

0.82 

Some  college 

1.120 

3.09 

College  graduate 

0.878 

2.47 

Birth  cohort  schooling 

Mean  cohort  education 

(YOBSMEAN) 

0.033 

2.13 

Deviation  from  mean  cohort 

schooling  (YOBSDEV) 

0.074 

6.45 

R-square 

0.989 

0.989 

Mean  square  error 

0.108 

0.109 

F-ratio 

5236 

5402 

NOTES:  Dependent  variable:  logarithm  of  real  weekly  wages. 
Regressions  are  estimated  by  weighted  least  squares.  T-statistics 
are  absolute  values. 
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Appendix  C 


WAGE  EFFECTS  OF  MALE  AND  FEMALE 
COHORT  SIZE 


In  this  appendix,  we  discuss  the  methodology  that  we  used  to  model 
the  effects  of  rising  female  labor  force  participation  on  male  wages.  In 
the  text  (see  Section  V),  we  noted  a  shortcoming  inherent  in  many 
studies  which  estimate  substitution  relationships  for  worker  groups 
segregated  on  the  basis  of  age  and  sex  (e.g.,  Hamermesh  and  Grant, 
1981).  If  work  experience  is  what  matters  in  how  well  one  group  sub¬ 
stitutes  for  another,  then  an  age  criterion  would  clearly  yield  very 
heterogeneous  competing  groups,  particularly  among  females  who  exhi¬ 
bit  greater  diversity  in  labor  force  patterns  over  their  life  cycle  as  com¬ 
pared  with  men.  Thus,  the  group  of  mature  women  could  include  both 
recent  reentrants  and  those  with  continuous  work  experience.  The 
experience  mix  of  mature  women  could  also  vary  from  year  to  year  if 
patterns  of  female  labor  force  participation  change,  as  they  have  over 
time. 

We  avoid  this  shortcoming  by  developing  an  expected  work  experi¬ 
ence  variable  for  females  in  our  data,  one  that  accounts  explicitly  for 
both  birth  cohort  and  age  and  schooling-specific  changes  in  their  labor 
force  participation  rates  over  time.  In  this  way,  the  effects  of  rising 
female  labor  force  participation  are  incorporated  into  a  variable  which 
measures  the  changing  experience  composition  of  the  female  workforce. 
This  allows  us  to  broaden  the  definition  of  cohort  size  to  include  both 
males  and  females  and  ask:  To  what  extent  are  the  relative  wages  of 
males  affected  by  variations  in  the  stock  of  experience  capital  in  the 
labor  market,  both  male  and  female? 

Our  approach  builds  on  earlier  work  by  Heckman  and  Willis  (1977) 
on  the  labor  force  participation  of  women.  From  panel  data,  they  esti¬ 
mate  the  probability  that  a  woman  works  j  out  of  n  years  by  a  beta 
distribution  which  can  be  characterized  by  just  two  parameters,  a  and 
0.  We  use  their  results  to  write  these  parameters  as 

a  -  0.232  and  0  -  [(1  -  P)/P\  x  0.232 

where  P  is  the  mean  annual  labor  force  participation  rate  (LFPR). 
Given  P,  the  two  parameters  can  be  used  to  generate  the  full  density  of 
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probabilities  needed  to  calculate  expected  work  experience  for  women 
in  our  CPS  data. 

For  this  calculation,  we  developed  a  dataset  on  annual  LFPR  by 
schooling  group  and  age  interval  for  the  1940  to  1980  period.  Weekly 
LFPR  data  by  these  attributes  are  available  from  1959  to  1979  in  the 
Current  Population  Survey  special  reports  on  educational  attainment; 
for  the  earlier  years,  similar  kinds  of  data  can  be  found  in  the  Popula¬ 
tion  Census  of  1940  and  1950.  To  fill  in  the  gaps  in  this  series,  we  used 
aggregate  data  on  weekly  LFPR  by  age  which  is  available  for  the  entire 
period  from  1940  to  1980.  These  data  were  constructed  using  informa¬ 
tion  from  the  Historical  Statistics  of  the  United  States:  Colonial  Times 
to  1957  and  from  the  Handbook  of  Labor  Statistics.  We  regress  age  and 
education-specific  LFPR  on  aggregate  weekly  LFPR  by  age,  and  use 
the  coefficient  estimates  to  infer  weekly  LFPR  by  age  and  education 
for  the  intervening  years  from  1941  to  1958.  An  expansion  factor- 
based  on  the  fraction  of  women  who  worked  zero  hours  in  1970 — is 
then  used  to  convert  weekly  data  to  annual  LFPR. 

The  next  step  was  to  calculate  the  full  density  of  probabilities  for 
females  in  our  CPS  dataset.  In  each  of  the  14  survey  years,  we  know 
the  number  of  women,  their  age,  and  their  schooling  attainment.  From 
this  information,  we  also  know  their  year  of  birth  and  can  infer  the 
maximum  number  of  years  n  that  they  could  have  worked  from  grad¬ 
uation  to  the  survey  year.  In  each  survey  year,  we  first  calculate  P 
(the  average  LFPR)  for  each  schooling-birth  cohort  using  annual 
LFPR  data  prevailing  over  these  n  years.  In  these  calculations,  we 
assume  that  women  who  enter  the  labor  force  prior  to  1940  had  LFPR 
that  were  similar  to  those  prevailing  in  1940.  Next,  we  use  P  and  the 
parameters  a  and  5  to  estimate  the  matrix  of  probabilities  that  they 
worked  j  out  of  n  years.  We  then  repeat  these  calculations  for  the 
next  survey  year,  updating  P  as  women  gain  another  calendar  year  of 
potential  work  experience  n.  In  the  final  step,  we  use  this  matrix  to 
create  a  new  dataset  arrayed  by  schooling  group,  single  full  years  of 
work  experience,  and  survey  year.  Like  the  male  dataset,  the  number 
of  females  in  the  i-th  year  of  experience  is  the  sum  across  individual 
i-th  year  probabilities.1 

We  use  these  data  to  create  a  new  cohort  size  variable  that  includes 
both  males  and  females.  This  time,  the  numbers  of  males  and  females 
in  each  experience  cohort  are  measured  relative  to  the  combined  total 

'implicitly,  these  calculations  aaauma  that  work  experience  ia  not  depredated  by  time 
out  of  the  labor  force.  Thus,  two  five-year  interrupted  work  segments  are  treated  like  10 
year*  of  continuoua  work  experience.  In  future  research,  theee  calculations  could  be  gen¬ 
eralised  to  incorporate  alternative  assumptions  about  depreciation  from  time  out  of  the 
labor  font. 

SVSSwl 


54 


workforce  of  both  males  and  females.  In  a  new  set  of  regressions,  we 
include  the  male  and  female  components  of  the  new  cohort  size  vari¬ 
able  (and  their  interactions  with  the  early  career  spline)  separately  to 
see  if  they  have  a  differential  impact  on  male  wages.  These  results  are 
reported  in  Table  C.l  together  with  those  using  the  male-only  cohort 
size  variable. 

One  difference  between  this  exercise  and  earlier  analyses  should  be 
noted.  The  new  cohort  size  variables  are  not  smoothed  using  the  pro¬ 
cedure  described  in  Section  II.  This  decision  was  motivated  by  the 
algorithm  used  to  calculate  female  experience.  Because  we  impute  low 
work  experience  to  a  large  number  of  females,  smoothing  the  cohort 
size  variable  would  tend  to  dampen  precisely  the  effect  we  are  trying  to 


Table  C.l 

THE  WAGE  EFFECTS  OF  DIFFERENT  COHORT  SIZE  MEASURES 


I 


Schooling  Level  Completed 

Model  Specification/  - 

Cohort  Size  Effects  Grade  High  Some  College 

School  School  College  Graduate 


A.  Hale  cohort  size  model 


Cohort  size 

-0.1279 

(9.12) 

-0.1219 

(10.72) 

-0.0963 

(11.40) 

-0.1529 

(11.53) 

Interaction  with  spline 

-0.0611 

(2.91) 

-0.1834 

(6.58) 

-0.2220 

(8.88) 

-0.1164 

(2.62) 

Male  and  female  cohort  size 

model 

Cohort  size 

Male  component 

-0. 1668 
(8.42) 

-0.2414 

(10.72) 

-0.0752 

(4.64) 

-0.1259 

(7.18) 

Female  component 

0.0812 

(3.12) 

0.1394 

(5.81) 

-0.0359 

(2.00) 

-0.0337 

(3.78) 

Interaction  with  spline 

Male  component 

-0.0310 

(0.69) 

0.0656 

(1.42) 

-0.1030 

(2.90) 

0.0696 

(3.78) 

Female  component 

-0.0551 

(1.23) 

-0.2222 

(6.66) 

-0.0551 

(2.52) 

-0.1541 

(5.65) 

NOTES:  Absolute  values  of  t-statistics  are  in  parentheses.  Cohort 
size  variables  in  the  two  models  have  not  been  smoothed  by  moving 
averages.  As  such,  the  wage  elasticities  in  Panel  A  will  not  corre¬ 
spond  with  those  reported  in  the  text  and  in  Table  A.l. 
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model,  i.e.,  the  early  “spike”  in  the  female  experience  distribution. 
Thus,  in  this  exercise,  both  the  expanded  and  male-only  cohort  size 
variables  are  left  unsmoothed.  Consequently,  the  wage  elasticities  in 
Panel  A  do  not  correspond  with  those  reported  in  Section  III. 
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